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A MEW METHOD OF STEAMBOAT PROPULSION. 

Mr. Eli Hunt, of Nyack, N. Y., a gentleman of long ex- 
perience in steamboat management and construction, has 
invented a novel means of propulsion for such vessels, the 
nature of which will readily be understood from the annexed 
engraving. Mr. Hunt is of opinion that a boat, of the di- 
mensions below given, can, with two of his wheels, be driven 
at the rate of thirty miles per hour; and he further considers 
that, by means of the general arrangement of the device, 
increased steadiness of the vessel will be obtained. 

The boat taken as an example is to be 250 feet long, of 40 
feet beam at a distance of 100 feet from stern, 32 feet wide 
at stern, of 10 feet depth of hold, and of 4feet draught. Pro- 
pulsion is obtained by two screw wheels 15 feet in diameter 
and of 22 feet pitch, with straight blades placed to dip with- 
in one foot of the bottom of the boat, and arranged as shown 
in the illustration. These screws travel in opposite direc- 
tions; and as their vanes are long and elastic, it is believed 
that, despite their size, they will jar the vessel much less 
than the ordinary submerged screw. The inventor proposes 
to drive his propellers at 150 revolutions, which, he claims, 
with a pitch of 22 feet, would secure a speed of 374 miles 
per hour; 74 miles are deducted for slip, leaving 30 miles 
per hour as the effective speed of the boat. 

Mr. Hunt sends us no records of practical tests of his in- 
vention; but he considers that, judging from his experience, 
it is entirely practicable, and possesses advantages both over 
the paddle wheel and ordinary propeller. It allows of stern 
screw propulsion in very shallow water; and if the speed 
mentioned is realized, it might be applied in lieu of the pad- 
dle wheel upon steamboats on our Western rivers. 

te 
Manufacture of Iron and Steel. 

Cast iron containing carbon and other substances, such as 
manganese, silicon, or other alloy, is now added to fluid iron 
and steel, by which carbon is added to them. The amount 
of carbon in cast iron being limited, a large proportion of 
cast iron must be added, if much addition of carbon be re- 
quired, whereby other substances contained in the cast iron 
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are necessarily added. The improvement in this respect 
proposed by J. G. Willans, of Westbourne Park, London, 
England, is to carbonize cast iron or steel granules or parti- 
cles by mixing them up with a hydrocarbonaceous substance 
(such as pitch, tar, oil, farinaceous or bituminous substance, 
and suchlike), and to heat the mixture to about a red heat 
in a retort, vessel, or chamber, without access of air. The 
metal granules will thus be coated with adhering carbon; he 
adds these carbonized granules to the fluid iron or steel 
(sometimes by means of blast or other gaseous current). The 
quantity of carbon absorbed into the fluid iron or steel will 
thus be greater than if the original cast iron alone was added. 
If it be desired to add or apply deoxidized iron ore, or other 
metals or substances to the fluid iron or steel, he applies the 
material or substance containing it coated with carbon as he 
does granulated iron. 

Cast irons containing much silicon or phosphorus are at 
present unsuitable for the production of superior wrought 
iron and castings. The same pig iron, if properly refined in 
the ordinary coke refinery or by other means, will lose the 
greater portion of its silicon; and if similar or other pig iron 
be converted into wrought iron by the usual process, the 
greater portion of its phosphorus as well as silicon will be 
removed. Mr. Willans proposes to melt downin a cupola 
furnace a mixture of refined cast iron and of wrought iron. 
The amount of silicon and phosphorusin the resulting metal 
may thus be preportioned to equal the average of these sub- 
stances in cold blast all-mine pig irons; and owing to the con- 
tact of the wrought iron with the coke or other fuel, the metal 
will contain sufficient carbon to fit it for use in the foundry 
or puddling furnace. 

Hitherto the reduction of iron ores or oxides to a metallic 
condition without melting them has been effected by mixing 
carbonaceous matter therewith, and heating them in close 
vessels, or by having the ore or oxide ina retort heated ex- 
ternally, and into which a reducing gas was admitted. It 
has also been suggested to heat the interior of the retort or 
chamber in which the ore is placed by thecombustion of part 
of the gas, leaving the remainder in a highly heated condi- 
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tion, but adulterated with a watery vapor or carbonic acid to 
act upon the ore. Mr. Willans’ improvement is to bring a re- 
ducing gas, such as carbonic oxide or hydrogen, or com- 
pounds of hydrogen and carbon, or their mixtures, up to the 
necessary temperature at which the iron ore or oxide becomes 
acted upon before it beadmitted into contact with them with- 
out any such admixture of air as would support combustion, 
so that the vessel containing the ore or oxide be not neces- 
sarily heated, either externally by fuel, or internally by the 
partial combustion of the gas; or he has the ore or oxide 
sufficiently heated before it, be put into the place where the 
reducing gas at lesstemperature in an unignited state be ad- 
mitted. He prefers to pass the gas through a heater (suchas 
is now used for heating the blast furnaces will answer), so 
that it be heated sufficiently to deprive any iron ore brought 
into contact of its oxygen. 

In order to facilitate the more uniform action of reducing 
gas on iron ore or oxide, he employs a rotating (preferably 
inclined) cylinder or vessel, into which ore or oxide is placed; 
he has a gas pipe with sufficient opening for the exit of the 
gas inserted into the cylinder, and around which the cylinder 
and its contents (however heated) revolve. The position of 
the ore particles are thus continually changed, and the gas 
brought more equally amongst them. When the ore or ox- 
ide be sufficiently deprived of its oxygen, it may be trans- 
ferred from the cylinder into vessels to cool without access 
of air, for after use as iron in a divisional state in the manu- 
facture of iron and steel, or for other purposes; orit may be 
transferred whilst still hot into chambers or vessels to be 
welded or melted into malleable iron or steel; he sometimes 
adds carbon or finely granulated cast iron to the reduced ore 
or oxide before welding or melting it. 

SE 

A vERY fine shaving soap solution may be made by taking 
3 1b. white Castile soap in shavings, 1 pint rectified spirit, 
4 pint water; perfume to taste. Putin a bottle, cork tightly, 
set in warm water for a short time, and agitate occasionally 
till solution is complete. Let stand, pour the liquid off ths 
dregs, and bottle for use. 
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THE NATURE OF PAIN. 

As one of the chief determining factors in the struggle 
for sentient existence, pain impresses itself upon our atten- 
tion almost momently. The ideal perfect life that men 
imagine is always one in which pain forms no part: yet 
curiously, in all the life we know, pain is ever the penalty 
paid for superiority. The higher the organism in the scale 
of being, the greater its capacity for pain: this is the uni- 
versalrule. Mutilation, such as an insect bears without ap- 
parent inconvenience, will kill a reptile. A fish or a reptile 
disregards injuries that would be quickly fatal toa mam- 
mal through nervous shock. A savage laughs at wounds 
that would rack the nervous system of a civilized man with 
acutest agony. Thus in every instance capacity for pain is 
the measure of development. 

The question: What is pain? consequently assumes the 
highest speculative interest andimportance: while the deter- 
mination of its physical conditions and causes ranks second 
to no other scientific problem in practical significance. 
Nothing else promises so much for the alleviation of hu- 
man suffering, to say the least: and the discovery of no 
other secret of Nature appeals more strongly to the feeling 
of average humanity. 

Common experience tells us that pain has its source in 
the physical system. The gulf between nervous movement 
and sensation is as unthinkable as the gulf between brain 
movement and thought: yet no one presumes to say that 
pain is other than the product of material conditions, how- 
ever obscure those conditions may be; or that pain can be 
imagined as existing apart from organization. 

In his prize essay on therapeutic means for the relief of 
pain, Dr. Spender makes the strange assertion that ‘‘ we look 
for the cause of pain in dead nerves and dead nerve centers; 
and if we miss the expected result to-day, we do not doubt 
that it will be found hereafter with more perfect instru- 
ments of scrutiny.” 

Seeing that pain is ever an adjunct of life, and that death 
and insensibility always go together, the cause of pain must 
rather lie in some disturbance in living nerve or nerve cen- 
ter; and such is the view of most of the more recent inves- 
tigators in this field. Even the learned writer just quoted 


| subsequently abandons, albeit unwittingly, the position he 
| had taken, when he assumes “as a positive truth, that pain 


connects a molecular disturbance in the nerve which carries 


: the idea of pain to the sensorial center;” for surely a nerve 


which performs in that way its normal function cannot be 


| justly described as dead. 


Long ago, Romberg described pain as the prayer of a nerve 
for healthy blood. The definition is true as far as it goes, 
but it stops short of the whole truth. Pain is also the pro- 
test of a severed, bruised, or poisoned nerve; and not un- 
frequently an excess of healthy blood in the part traversed 
by a nerve will result in pain, Indeed, Dr. Chapman has 
gone so far as to erect a theory of pain on this basis alone, 
and a method of treatment also. 

On the other hand, Drs. Anstie, Ratcliffe, and others hold 
that pain is usually, if not always, associated with an oppo- 
site condition, with deficiency of blood, and impaired nu- 
trition. Dr. Anstie, in his classic work on neuralgia, shows 
that those neuralgias are most acutely agonizing which oc- 
cur under circumstances of impaired nutrition incident to 
the period of bodily decay; and that there are strong reasons 
for the belief that there is especial impairment of the nu- 
trition of the central end of the painful nerves. From this 
point of view, pain involves a depreciation of true function. 
It is due to a perturbation of nerve force; and the suscepti- 
bility to this perturbation is in proportion to the imperfec- 
tion of the nerve tissue, until the destruction of nerve tissue 
cuts off communication and ends in insensibility. 

The perturbation of nerve force, however, does not always 
result in pain; it may show itself in the motor or the intel- 
lectual department as well. When nerve degenerates, the 
first result is shown in the sensory department, as pain; in 
the motor, as spasms; in the intellectual, as delirium; and 
the final results of nerve destruction are shown respectively 
in numbness, paralysis, and coma. Thus the pain of nerve, 
the spasm of muscle, and the delirium of brain are described 
as correlative phenomena; and a similar parallel is held to 
exist between the numbness of nerve, the paralysis of mus- 
cle, and the coma of brain. And these phenomena are often 
interchangeable, the members of the two series being sub- 
jectively identical, though outwardly very different. 

Evolution being attended by an ever-increasing complex- 
ity and delicacy of nervous organization, it is inevitable that 
increasing liability to nervous derangement must mark every 
upward movement in the scale of being. Will the price of 
elevation ever rise so high as to put an end to progress in 
this direction? There would certainly seem to be a possibil- 
ity of such a result, when we consider the fate of those most 
admirable persons who are, as we say, too finely strung for 
this rude world. The acuteness and delicacy of their sensibili- 
ties make them at once the highest moral and intellectual 
types of humayity, and physically the most unfortunate. 
And they rarely or never leave behind them a vigorous 
family. 

Regarded as an independent evil, pain is one of the deep- 
est of life’s mysteries; as a necessary condition of sensibil- 
ity—the mainspring of intelligence—it is no mystery, but an 
inevitable reality, and therefore, where not to be prevented, 
bearable. It is only preventable evils that are intolerable. 

Religion has pronounced all pain to be the penitential her- 
itage of a sinful world—a dictum as false as it is foolish: 
false because pain existed long before sin was possible, and 
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remains with innumerable forms of life which can have no 
share in sin; and foolish because it discourages the avoid. 
ance or mitigation of pain. 

Philosophy has done better in finding pain to be a severe 
but beneficial schoolmaster. But there are pains which do 
not teach, as for example the pains of parturition, which are 
purely physiological; while other unavoidable pains speedily 
bring the sufferer to a state in which learning is impossible, 
yet convey no instruction to the looker-on. 

Another view of pain finds it the grand preserver of ex- 
istence, the sleepless sentinel that watches over our safety 
and makes us guard against both present injury and present 
pleasure that may bring injury in its train. Pain does have 
this function sometimes, but too often it does nothing of the 
sort, and can do nothing, since it comes from conditions 
over which we have not and cannot have any control. 

In short, though it may be all three, pain is not in itself a 
punishment; it is not a schoolmaster; it is not a sentinel; it 
is not an unfathomable mystery. It is simply an insepara- 
ble condition of sentient existence. It does not always de- 
stroy, because in the main, with such types of life as have 
escaped extinction, capacity for enduring pain has not fallen 
short of capacity for pain; while the average environment 
of life has never been absolutely incompatible with some 
type or types of existence. Some time or other it proba- 
bly will become so on earth, as it already has on the moon: 
then life and pain will go out together. 

Se 
SCIENTIFIC SIGHT-SEEING. 

-Anybcdy of good character and over 16 years of age, with 
$5,000 and two years’ time at his disposal, can now go 
around the world. Mr. James O. Woodruff, Director, and 
Mr. Daniel Macauley, Secretary, have organized a “scien- 
tific” expedition, which is to depart from New York on 
October 1st next, and to proceed to South America, Pacific 
Islands, Australia, Japan, China, India, and Europe, travel- 
ing a distance of some 50,000 miles—funds payable in ad- 
vance before the ship sails. As a special inducement, the 
prospectus of the project says that the vessel will be navi- 
gated by officers of the United States Navy, six in all, whose 
namesare given below. A faculty of scientific instructors has 
been engaged, also ‘‘a competent corps of attentive waiters, 
who will not be permitted to solicit or accept any fee or 
gratuity whatever.” Naval cadets will be taken at half 
price, and are to be drilled by the officers aforesaid, and to 
be treated as if on a naval academy practice cruise; but as 
there is a probability that a class of scientific maidens will 
likewise be aboard, a disturbing element will, we fear, be in- 
troduced, such as does not obtrudeitself among the midship- 
men when at sea. 

The naval officers referred to are Commander J. W. 
Philip, Lieutenant Commander A. 8. Crowninshield, Lieu- 
tenants C. T. Hutchins, W. W. Rhoades, and F. A. Miller, 
and Surgeon J. H. Kidder. On looking over the numerous 
testimonials appended to the prospectus, we find the scheme 
to be commended by the following eminent gentlemen: 
Governor J. D. Williams, and Secretary of State J. E. Neff, 
of Ohio; Professors Joseph Henry, J. S. Newberry, Asa 
Gray, James D. Dana, D. C. Eaton, A. E. Verrill, and George 
J. Brush: Presidents Porter of Yale, Anderson of Roches- 
ter University, Angell of Michigan University, Indiana 
State Geologist Cox, and Acting President Russell of Cor- 
nell University. In view of the fact that the names of the 
naval officers above noted are prominently referred to, both 
in order to create confidence in the safe navigation of the 
vessel, and as constituting a part of the scientific faculty, 
we recently addressed a letter to the Secretary of the Navy, 
with a view of verifying the statement of the prospectus 
that ‘‘some of these officers have not yet been detached for 
the purposes of the expedition, but all have been condition- 
ally engaged and will undoubtedly accompany it.” In re- 
ply,.the Secretary informs us that his department has no 
knowledge of. this expedition, except that gained “through 
your (our) letter, and at the same time the receipt of a pam- 
phlet giving its details.” The assertion, then, that the afore- 
said naval officers are going, and the promises and assur- 
ances based thereon, appear to be untrue and unfounded. 
The doubt thus cast over the whole scheme leads us to think 
that the college professors and other eminent gentlemen 
above named, who have lent it their indorsement, have been 
imposed upon. 

2+ > 
CROUP DUE TO MIASMA. 

Dr. Lewis S. Pilcher has recently made a valuable report 
to the Kings County (N. Y.) Medical Society on the subject 
of croup. Dr. Pilcher has studied that disease with much 
care with reference to local conditions. A map of Brooklyn 
accompanies the report, on which the dwellings wherein cases 
of the disease have been met with are suitably indicated. It 
needs but a glance at the map to perceive just where the 
malady has been most prevalent, and to enable deduction as 
to the probable influence of the soil, drainage, etc., on its 
persistence to be readily made. 

Under the term “‘croup,” the author includes “all forms 
of acute inflammatory affections of the larynx or trachea 
which may produce narrowing of their caliber to such an ex- 
tent as to occasion serious prolonged dyspnea.” This em- 
braces three conditions, namely, catarrhal croup, membranous 
croup, and diphtheritic croup. The first two differ in the 


i secretion, in the former case being liquid, and in the latter 


its giving rise to a false membrane of varying thickness. 
Diphtheritic croup differs only from membranous croup in 
being recognized as a part of ageneral diphtheritic infection. 
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Exposure to cold produces catarrhal croup; but membranous 
croup demands for its production not only coldand moisture 
but also'a miasmatic poison, the character of which is allied 
to that which is active in diphtheria. 

The conditions under which the author has found that the 
worst forms of croup may be generated are abundantly prev- 
alent in some parts of Brooklyn. The disease runs riot 
among the large numbers of badly nourished and weakly 
children in the thickly populated tenement house districts; 
and wherever examination has been made into the physical 
nature of the soil, in localities where croup has been most 
frequent, there unfavorable conditions have been encoun- 
tered. Along the water front, occupying ground rescued 
from the river or bay; upon the site of marshes, now more 
or less obscured by the filling-in process; in valleys that have 
been the site of watercourses, whose drainage is imperfect; 
these are the districts over which, as the map plainly shows, 
the malady has destroyed the most people. 

Croup is not commonly encountered among the list of dis- 
eases which Science has thus far traced to miasmatic causes. 
Dr. Pilcher’s conclusions are therefore of especial value in 
calling attention to the fact that so prevalent a malady is 
preventable by the ordinary sanitary precaution of proper 
drainage. 

THE TORPEDO DEFENCE PROBLEM. 
Some of our contemporaries, in discussing the question of 
torpedo defence, which certainly is the ruling one of the 
_ hour in relation to naval warfare, apparently consider that 
the offensive powers of torpedo boats have been overrated, 
and that, to whatever type these craft may belong, so long 
as they are not submarine, the modern ironclad has ample 
resources to protect herself against them. These resources 
include, first, speed; secondly, the electric light; thirdly, 
heavy long range artillery; and fourthly, torpedo nettings. 
It is urged that an ironclad capable of steaming 164 knots, 
the Alexandra, for instance, can easily run away from such 
a craft as Admiral Porter’s Alarm, whose speed is much less; 
that by two electric lights, kept in revolution and so con- 
stantly illuminating the horizon, the approach of a torpedo 
vessel at night would instantly be noticed; that one well 
aimed shot from an 81 or 100 ton gun would infallibly 
send the aggressive boat to the bottom; and that, even 
did the latter manage to reach the ship, the torpedo net- 
ting (see our engraving of the Thunderer on another 
page) would prove a troublesome obstacle. Itis scarcely the 
province of this journal to discuss naval tactics or the art of 
war; but the investigation of this problem of an efficient 
system of torpedo defence involves the consideration likewise 
of all circumstances of torpedo offence. As in any other 
scientific investigation, it is absolutely necessary that all con- 
ditions having any bearing on the subject be carefully gath- 
ered and weighed, otherwise accurate results are impossible. 
Theoretically, the objections above summarized appear 
forcible: practically, that is, viewing all circumstances 
under which torpedo attack might be made, they do not. 
It must be admitted that defences inadequate under any 
conditions do not answer the requirements of the problem; 
and that there are conditions under which each one of the 
above-named means of protection fails, a little consideration 
will render evident. First, asto speed. While it is reasonably 
certain that, running a straight course, the torpedo vessel 
making twelve could not catch the ironclad making sixteen 
knots, account must be taken first of the delay in develop- 
ing that speed in the larger vessel, and the difficulty in 
manceuvring her, as compared to the facility with which 
the torpedo boat can be handled. It is safe to estimate that 
at least fifteen minutes will be occupied in getting an 8,000 
ton ironclad under swift headway, supposing her to be under 
low steam, keeping her position off a blockaded harbor. 
This would afford a torpedo boat abundant time to overtake 
her. The electric light is of littleavailin fogs. In the dense 
mists prevalent on the Northern Atlaniic, there is no mode 
of illumination which would reveal an enemy until too late 
for effective resistance. Thick weather, moreover, would 
necessitate the vessel keeping under slow headway, another 
advantage for the attacking craft. As regards the use of 
heavy guns against an approaching vessel, it is easier to 
talk of hitting such a target than to do it, even in the full 
glare of the electric light. A small Thorneycroft launch, 
for example, would be in some measure screened by the 
waves in an ordinary sea way; it is reasonable to believe that 
at night such a vessel might easily approach within a quar- 
ter of a mile of her enemy before being revealed by the 
passing beam of the electric lamp. As she would be under 
full headway of at least twelve knots per hour, this interval 
could be traversed in a minute and a quarter. In that 
period, we do not believe it possible to train and sight a 
heavy gun and fire so as to hit a craft coming bows on, and 
thus presenting a minimum and rapidly moving surface at 
which to aim. Torpedonettings may be reached over by a 
boom of proper length on the attacking boat; or if the latter 
is of the Alarm type, there probably would be little difficulty 
in breaking through them. It is of course most likely that 
torpedo vessels will attack only under circumstances which 
give them an advantage: that it is to say, they will await 
foggy and stormy weather: or when, as in the case of a 
bombardment, immediate action is necessary, several 
launches at once might attack a single ironclad with every 
prospect of at least one torpedo accomplishing its object. 
The recent sinking of a Turkish monitor by a torpedo, at- 
tached to her and exploded by the electric current, the work 
being done by sheer audacity on the part of the aggressive 


party, indicates how great the advantages normally are on 
the side of the torpedo. 

In previous articles, we have noted the nature of the at- 
tack of the submerged torpedo, against which the general 
means of defence must also be a safeguard. Above we have 
endeavored to point out sundry especial sources of weakness 
in the present mode of protection. . Other conditions 
affecting the problem will probably develop themselves on 
closer study. Meanwhile we especially commend the inves- 
tigation to American inventors, as we think they can pro- 
duce something better than the crinoline for ironclads which 
just now is the extreme outcome of English ingenuity in 


this line. 
a 


St. John, N. B., Burned. 

St. John, the commercial metropolis of New Brunswick, 
was recently visited by a conflagration which destroyed the 
entire business section of the city, extending over an area of 
some 200 acres. But one building was left standing in the 
portion covering some forty blocks south of King street. 
How the fire originated is not known; but it appears to have 
broken out among some wooden buildings, and, fanned by 
a gale, to have spread with a rapidity which defied all efforts 
to prevent it. Shipping and wharves served as additional fuel; 
and then, making their way into denser parts of the city, the 
flames destroyed churches, hotels, public buildings, and all 
the prominent stores. The value of the property burned is 
estimated at $10,000,000. Several persons were killed, and 
thousands of people have lost everything. 

St. John possessed a presumably adequate water supply, 
the works having a daily capacity of 5,500,000 gallons. The 
fire department was well disciplined, and it was supposed 
that the safeguards against a large fire were sufficient. The 
calamity, however, only goes to prove that wherever highly 
inflammable wooden structures are allowed to exist in a city 
danger isalwaysimminent. The best drilled fire organization 
is not a match for the intensely hot blaze of well dried wood. 
When laws become general forbidding the existence of any 
but fireproof buildings in cities, then immunity from great 
fires will be reasonably secure; but until then, even the best 
organized fire service can only be regarded as partial pro- 


tection. 
——___. - a9 


The India Rubber Supply. 

The native way of supplying the trade with rubber is 
highly wasteful, and if no preventative means were taken it 
would not be many years before the supply would fall far 
short of the demand, which is increasing at an enormous 
rate; in fact, the world cannot get along without rubber, 
which has now become one of the most necessary materials 
in a variety of trades. It has been the improvident practice 
to cut down trees 150 or 200 feet high, to secure one 
hundredweight of rubber, and thus the forests of rubber 
trees, especially in Brazil, are being destroyed, and will ulti- 
mately belong to the past. Without waiting for such an 
event, the British Government has shipped 2,000 Brazilian 
rubber plates to the Island of Ceylon, and, strange to say, in 
the incredibly short space of two months after the seeds had 
been sown, the little trees produced the finest kind of rubber 
—equal to the best of Brazil. In June, 1876, 90,000 seeds 
were received, of which, however, only 2,500 were alive; 
as their vitality is very short, they were sown at once, cov- 
ering a space of 300 square feet. A number began to grow, 
and in a few days many of them were eighteen inches high. 
Cases were then made containing fifty plants each, large 


enough to allow for growth during transit on shipboard. 


They were sent to Ceylon, Singapore, Burmah, and other 
places, and the 2,500 plants thus distributed will do a great 
deal of good in preventing the otherwiseimpending calamity 
of a scarcity of rubber. 
rt 
Earthquake Waves. 

Atarecent meeting of the California Academy of Sciences, 
the President, Professor George Davidson, of United States 
Coast Survey, exhibited an enlarged drawing- of the regular 
tidal waves, and of the recent earthquake waves that reached 
San Francisco Bay on the 10th of May, 1877, and supposed 
to have been occasioned by the terrible earthquake that de- 
stroyed the town of Iquique, Peru, on that day. 

At Fort Point the United States Coast Survey maintains a 


self-registering tide gauge whereby a sheet of paper is drawn | 


horizontally over rollers that are moved by clockwork. 
The forward movement is nearly two feet in 24hours. Over 
this sheet of paper a pencil moves athwartships by the low- 
ering or rising of the float in the float box, and the wheel 
work isso proportioned that' one foot movement of the tide 
exhibits itself as a movement of one inch of the pencil. The 
drawing at the Academy was four times the length and 
breadth of the tidal sheet. On the sheet there isan appar- 
ent irregular ebbing of the tidal waters for a few minutes, 
and then a sudden rise, followed by a depression, until six 
large waves, of about nine inches each, had exhibited them- 
selves in the space of one hour and 20 minutes. The earth- 
quake waves continued to nearly noon of May 15th, when 
the last one registered itself; but long before this it was 
evident, from the irregularity of time, elevation, and form, 
that these were reflex waves reaching from far-off limits in 
the ocean. In fact, it seems likely that the reflex waves com- 
menced certainly not later than the 30th, and possibly before 
that. 

“So far as we have been able to ascertain,” says Professor 
Davidson, ‘‘the earthquake at Iquique occurred on the 10th 
of May, at 1 o’clock, A.M., but we must await more definite 
information before endeavoring to decipher the readings of 
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the tidal register. Assuming, however, that the earthquake 
occurred at 1 A.M.,we know that the difference of longitude 
from San Francisco is 3 hours and 28 minutes, and that 
the first indication of the incoming wave occurred at 6 
hours and 18 minutes at San Francisco. This would give 
8 hours and 46 minutes forthe time occupied in the wave 
traversing 5,200 statute miles, mainly along the shores of 
South and North America, at arate of 600 miles per hour, 
or 10 miles per minute. 

“This is much greater than the progress of the earthquake 
wave that left Simoda, Japan, on the 23d of December, 1854, 
and reached San Francisco in about 12 hours, traveling at 
the rate of 375 miles per hour, or 62 miles per minute. But 
the great waves of that earthquake were only eight inches in 
height and 35 minutes apart when they reached Fort Point. 
In the present case the main principal waves were much 
higher, and their crests much further apart. 

‘‘Further information may place the locus of the earth- 
quake away from Iquique. Upon this coast we ascertain 
that the earthquake wave was not noticed at open ports or 
landings, such as Santa Barbara, Gaviota, etc. ; but its effects 
were exhibited in such harbors as Wilmington, Cayugas, 
and doubtless would have been especially noticed at the 
mouth of the Estero Limantour, in Drake’s Bay. In these 
harbors the rapidly advancing and rising wave would be con- 
centrated as into a funnel and rise and fall rapidly and largely. 
It is reported that the rise and fall was 7 feet at Wil- 
mington, not noticed at Santa Barbara and Gaviota, and 12 
feet at Cayugas. The reported shock to two vessels near the 
entrance to San Francisco harbor seems somewhat problem- 
atical. The waves entered the Golden Gate about1 foot 
high and about 10 minutes long. We were at Fort Point at 
the time, and, with a smooth sea, could detect no change of 
rise and fall on the beach, where a very slight surf was run- 
ning.” ; 

News of the earthquake waves coming in was telegraphed 
to Washington a few hours after they commenced, and from 
their length and height it was predicted that a great earth- 
quake had occurred at a distant place. 

a t- = 
Porotype. 

Porotype is, we learn from the Photographisches Archiv, a 
newly devised process for copying copper-plate engravings, 
woodcuts, and other designs of a like nature. It is based 
on the principle that porous paper which has been printed 
upon by fatty ink loses, wherever ink attaches, its porous 
character. An engraving upon paper is only porous when 
there is no ink, and will neither allow gas nor liquid to 
penetrate wherever the black ink appears. A gas which 
acts upon a certain chemical agent, and either bleaches or 
discolors it, is permitted to penetrate a copper-plate engrav- 
ing or woodcut where possible, and, coming into contact as 
it permeates with paper which has been suitably prepared, 
brings about a reaction—that is to say, wherever the gas has 
found means to penetrate, the color of the. prepared paper 
alters, and a copy of the engraving is in this way pro- 
duced. 

In the process, therefore, four papers are necessary; one, 
which is capable of generating gas, and which is soaked with 
hyposulphite of soda; a second, or sensitive paper, whichis, 
in fact, paper treated, first of all, with extract of nut-galls, 
and afterwards with sulphate of iron solution (ink paper); 
thirdly, filter paper; and fourthly, oiled paper. The copy- 
ing of the engraving may be effected in the leaves of a book 
under pressure. The engraving is put upon the sensitive 
paper, and upon the engraving is laid the generating paper. 
Over these is laid a sheet of filter paper which has been pre- 
viously impregnated in dilute sulphuric acid; then a sheet of 
plain filter paper; and lastly, the oiled paper. The whole is 
pressed together for ten minutes, when the copy ought to be 
finished. A report upon the process by Professor Béttger is 


not very favorable to it. 
RH Opn 


A Vindication of Justice. 

Eleven men recently suffered the death penalty in Penn- 
sylvania, in expiation of murders committed by direction of 
a lawless gang whici for several years has, in certain parts 
of the State, rendered life and property insecure. The con- 
spiracy bore the outward semblance of a trade society among 
the miners, and its victims were those who in some manner 
had interfered with their attempts to override the rights of 
other people. Murders by order of similar leagues have 
not been unknown in England; but in this country the 
worst outrages committed during trade uprisings have rarely 
extended beyond ordinary assaults. The ‘‘ Molly Maguires” 
have now, it isto be hoped, discovered that the law alone ar- 
rogates to itself the right to destroy human life. 

Se OO 
Huber’s Test for Free Mineral Acids. 

This new agent consists of a mixture of solutions of mo- 
lybdate of ammonia and ferrocyanide of potassium. When 
this clear yellowish solution is added to a colorless aqueous 
solution, which contains, besides salts of alkalies and alka- 
line earths, a trace of free mineral acid, such as sulphuric, 
hydrochloric, nitric, phosphoric, arsenic, sulphurous, or phos- 
phorous acid, there appears at once a reddish yellow color 
or turbidity, and with more acid a dark. brown color, which 
disappears again upon adding the slightest excess of alkali. 
Boracic and arsenious acids, however, do not give any reac- 
tion with this test. It has been suggested that this Huber re- 
agent may be employed, instead of litmus or cochineal, as in- 
dicated in acidimetry and alkalimetry, to determine sharply 
the neutral point. 
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A NEW SYSTEM OF PETROLEUM STORAGE, 

Fires in petroleum tanks are accidents of common oc- 
currence, and the loss therefrom yearly aggregates heavy 
sums. Leakage and evaporation are other sources of waste, 
which aid in reducing the profits gained between producer 
and consumer, or which, in other words, tend to increase the 
price which the latter pays for the commodity. It has been 
evident for some time that some better system of stor- 
age than that of keeping the oil in huge tanks is re- 
quired; and this need M. Donny aims to supply in the 
improved system which we illustrate herewith. The 
oil may be stored either in bulk or in barrels, without, 
it is claimed, being subject to loss by evaporation or 
leakage, while it is thoroughly protected against the 
danger of fire. 

M. Donny’s project comprises two distinct parts. 
One is destined to receive petroleum directly from the 
pipes or from vessels in bulk; the other, to afford proper 
receptacles after the oil is in casks. The system of 
bulk storage is represented in plan and in horizontal 
section on the lower part, left side, of Fig. 1: and Figs. 
4and 6 respectively show the longitudinal and trans- 
verse sections of the reservoirs. 7, on the lines, K L 
and EF. It is proposed to employ cemeut cisterns, 
vaulted and covered with earth. These may be con- 
structed either above or below the surface. If made 
in earth naturally damp, they will preserve the oil and 
remain perfectly staunch; but if built on the surface, 
in order to prevent leakage it will be necessary to keep 
the masonry constantly moist. To this end in the outer 
walls a series of channels designed to receive water are 
made. The oil taken from the ship by means of the 
pump, 9, is received in a small collecting reservoir, 7, 
whence it is directed by metallic canais. m, with the 
different cisterns. In 
order to remove the Fig. 2 
petroleum from these J: 
receptacles, if the lat- 
ter are under ground, 
pumps are used; if 
above ground, simple 
draw-off cocks, k, J, 
are all that are re- 
quired. 

The storage arrange- 
ments for petroleum in 
barrels are represented 
in plan in the upper 
part of Fig. 1. Figs. 
2 and 8 show longitu- 
dinal and _ transverse 
sections on the lines, A 
B and C D, in Fig. 1, 
and Figs. 5, 7, 8,9, and 
10 exhibit the principal 
details of the system. 
The magazines, d, are 
of masonry, arched and 
coveréd with earth. They 3 
are long, but quite narrow, Lig. 6. 
resembling tunnels, and 
are closed by a double sys- 
tem of doors which will 
be described further on. 
The floor is formed of two 
inclined planes extending 
in the direction of the axis 
of the magazine to a 
trench, e, which extends 
the entire length. To the right of 
the doors is a sidewalk, 8 inches Fry, 7. 
high, so that the bottom of the mag- 
azine becomes a kind of vat, emp- 
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barrels. But as soon as the first doors are blown away, the 
second doors fall down in their places; and thus, the air sup- |. 


Barff’s Method for the Preservation of Iron, 
With regard to Professor Barff’s paper, as to the preven- 


ply being cut off, the fire is smothered. Should no explosion | tion of iron and steel corrosion, a correspondent writes to 
take place, then the first set of doors will be uninjured and|the London Times : 


will cut off the air. ‘Should the doors, however, be out of 


‘Without in any way desiring to detract from Professor 


order, then the oil on its receptacles, being destroyed, will} Barff’s merits as a discoverer of the process, and without 
run into the middle trench, and be conducted immediately | wishing to depreciate whatever of practical value the in- 


Fig.4. Plan 
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tying into the trench which, by the 
subterranean conduit, wu, communi- 
cates with a large cistern, g. The 
doors are represented in elevation 
in Fig. 7and in section in Fig. 8. 
Each door is double; the first is of 
light sheet iron and adjoins the 
masonry; the second, of the same 
material, moves in a large groove in 
the masonry, and automatically re- 
places the first door when the same 
is lifted. The cistern, g, may be 
emptied by fixed pumps; and it 
communicates with the air by chim- 
neys, A, in which are wire gauze 
screens or thick layers of gravel. 
Figs. 9 and 10 show the details of 
construction of the air seal; a, Fig. 
1, is the entrance to the building; 
at 6 are offices, etc.; ¢ is the court- 
yard; p the discharging point; at g 
are cranes; 7 is a railway; and s is 
a turntable. 

M. Donny thinks that this ar- 
rangement reduces danger by fire toa minimum. At the 
moment of conflagration, two cases may occur. The at- 
mosphere of the magazine may be charged with inflamma- 
ble vapors. In such case an explosion will first take place, 
which will blow out the two light doors which close the en- 
trances of the magazine, and the fire will rapidly attack the 


DONNY’S SYSTEM OF STORING PETROLEUM. 


off to the underground cistern; while the flames will be un- 
able to spread thereto because of the air seal. The oil which 
supplies food for the flames being rapidly removed, it only 
remains to block up the'door openings with earth to smother | 
the fire. We have selected these engravings from the (Bel- 
gian) Bulletin du Musée. 
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vention may possess, I wish to point out two things 
which occur to me, namely, that Professor Barff has 
only re-discovered that which was known long since 
(and which, to my mind, should have been understood 
by every practical chemist), and that the principle is 
inapplicable in the case of iron to be used for con- 
structive purposes, to which it is proposed to apply it. 

“With regard to the first point, I may mention that, 


LB in the year 1861, I was engaged in investigating the 


merits of various apparatus for superheating steam in 
connection with the steam engine. Inthe course of 
my investigation I had brought before me one inven- 
tion in which the patentees—Messrs. Parson and Pil- 
grim—passed the steam from the boilers to the engine 
through a coil of iron’pipe placed in the boiler furnace. 
In support of the claims of the inventors for perfect 
safety in the process I had three reports, which are now 
before me. These reports are in print, and the first is 
from Dr: A. 8. Taylor, Professor of Chemistry in Guy’s 
Hospital, and Examiner in Chemistry to the University 
of London: itis dated April 26, 1859. After pointing ~ 
out the absence of all danger in thus treating steam, | 
Dr. Taylor observes that steam passed over iron heated 
to redness is decomposed, and that the oxygen is fixed 
by the iron-while the hydrogen is liberated, the surface 
of the iron being rapidly covered with a fixed and im- 
vermeable layer of the magnetic oxide of iron which 
arrests the chemical ac- 
tion. The second re- 
port is dated the 28th 
of April, 1859, and is 
fromMr. W.T. Brande, 
F.R.S., who, after ex- 
pressing an opinion 
upon the safety of the 
invention, states that 
the effect of high tem- 
peratures would be to 
cause a superficial lay- 
er of oxide of iron to 
line the interior of the 
heated pipes and to 
prevent the further de- 
composition of water. 
The third report is 
dated ‘Royal Institu- 
tion, 19th May, 1859,’ 
and attached to it is 
the revered signature 
of Professor Faraday, 

who was consulted by the 

Board of Trade in the 
EX uq 4y matter. After likewise 
testifying to the safety of 
the process propounded, 
Faraday observes that if 
the tubes were overheated 
“a slow oxidation of the 
iron might continue to go 
on within.’ From these 
three reports, however, it 
is very clear that the 
method of coating iron with a pro- 
tective skin of oxide by means of 
steam was known in the year 1859, 
and that in Professor Barff’s system 
we only have a ré-discovery of an 
ascertained fact. 

“Upon my second point I would 
observe that however well the pro- 
cess may be suited for pots, pans, 
and waterpipes, as suggested in the 
first lecture—and this requires prac- 
tical proof—it is, to my mind, quite 
‘unsuitable for iron and steel for con- 


Eig: M0. structive purposes. For. the latter 


uses these metals are required to be 
of the highest possible character 
and to stand certain definite tests, 
and this on leaving the manufac- 
turers’ hands. To my mind, it 
would most seriously alter the char- 
acter of the metal for the worse 
were it to be submitted to such a 
process as Professor Barff’s, and a 
grave element of danger would at 
once present itself. It would, more- 
over,’ be impossible to deal with 
large compound iron structures such 
as bridge girders, roof principals, 
and the like, as a whole, and he would be a bold engineer 
who would tamper with the component parts of such struc- 
tures individually in the manner required for the method of 
preservation suggested. The best preservative of iron un- 
der these and most conditions is good reliable paint, having 
an iron oxide base, and, until it has been practically demon- 
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strated to the contrary, I shall continue to consider such a 
process as is suggested as a dangerous and delusive innova- 
tion-and not an improvement.” 
CN eS 
Bank of England Notes. 

Few of the persons who handle Bank of England notes 
ever think of the amount of labor and ingenuity that is ex- 
pended on their production. These notes are made from 
pure white linen cuttings only, never from rags that have 
been worn. They have been manufactured for nearly 200 
years at the same spot—Laverstoke, in Hampshire, and by 
the same family, the Portals,who are descended from some 
French Protestant refugees. So carefully is the paper pre- 
pared that even the number of dips into the pulp made by 
each workman is registered on a dial by machinery, and the 
sheets are carefully counted and booked to each person 
through whose hands they pass. The printing is done by a 
most curious process in Mr. Coe’s department within the 
bank building. There isan elaborate arrangement for secur- 
ing that no note shall be exactly like any other in existence. 
Consequently there never was a duplicate of a Bank of Eng- 
land note, except by forgery. According to the City Press, 
the stock of paid notes for seven years is about 94,000,000 in 
number, and they fill 18,000 boxes, which, if placed side by 
side, would reach three miles. The notes, placed in a pile 
would be eight miles high; or, if joined end to end, would 
form a ribbon 15,000 miles long; their superficial extent is 
more than that of Hyde Park; their original value was over 
$15,000,000,000, and their weight over 112 tons. 

+0 
Value of the Eucalyptus. 

We learn from the Meteorological Magazine that, at the 
Easter réunion at the Sorbonne, some information was given 
by Dr. de Pietra Santra, a delegate from the Climatological 
Society of Algiers, as to the results of an investigation made 
in Algeria to ascertain the importance and value of the 
eucalyptus globuius in relation to public health. It appears 
that reports were received from fifty localities where the ag- 


A NEW MECHANICAL BUTTER-WORKER. 

Mr. Charles A. Sands, of Burlington, Kan., has patented 
through the Scientific American Patent Agency, May 1, 
1877, the improved butter-working apparatus represented 
herewith. 
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In the tub is a cylindrical perforated screen, OC, that forms 
with the tub an ice chamber. A follower is raised or low- 
ered by the screw, EH, in an interior cylinder, D, by a top 
handwheel. The lower part of the cylinder D is perforated, 
for the purpose of forcing the butter from the interior 
through the perforations into. the space between screen and 
cylinder. 

When the tub is used for work it is filled with water, 


gregate number of blue gum trees is nearly one million, | which is cooled by the ice placed between screen and tub. 


and from these reports the following conclusions have been 
drawn: (1) It is incontestably proved that the eucalyptus 
possesses sanitary influence; for (2) wherever it has been 
cultivated intermittent fever has considerably decreased both 
in intensity and in frequency; and (8) marshy and uncul- 
tivated lands have thus been rendered healihy and quite 
transformed. Similar results have been obtained in Corsica, 
where it is computed that at the end of the present year 
there will be upwards of 600,000 plants of eucalyptus in full 
growth. 
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The cold water rises to the same level in the interior cylinder 
as in the outer screen, the butter being placed into the cylin- 
der and forced down by the action of the follower, lowered 
by the handwheel of the screw shaft. The butter then 
rises in finely separated condition, vermicelli-like, through 
the cold water in the space between the cylinder and screen 
to the surface of the same, when the same process may be 
repeated, if necessary, to separate the buttermilk entirely 


the same thoroughly to the washing action of the water, so 
that the milk is quickly and effectively separated. 
Bt $$ 
Zymotic Diseases. 

Sir Thomas Watson has published a paper on zymotic 
diseases, in which he contends, in opposition to Dr. Mur- 
chison, that the development of the whole group, including 
small pox, chicken pox, typhus fever, typhoid or enteric 
fever, scarlet fever, the plague, measles, whooping cough, 
and mumps, is due solely to contagion. He wouldadopt, 
therefore, for the abolition of these diseases a process analo- 
gous to that which proved so successful in staying the cattle 
plague of 1865 in Great Britain. Of course he does not ad- 
vocate the killing of the victims of contagia, according to 
act of Parliament or of Congress. Human beingscannot be 
stamped out like cattle, suffering from however grievous a 
contagium. But he would have the State exercise such 
powers as will insure, first, the immediate isolation of a per- 
son affected; second, the thorough disinfection of his body, 
clothes, furniture, and place of isolation, and, third, vigilant 
and effectual measures to prevent the importation of his 
disease from abroad, and to strangle it should it by mischance 
return. All this contagia-exterminating process implies, as 
Sir Thomas perceives, an acquaintance, on the part of the 
physicians to be employed by the commonwealth, with what 
he describes as the “‘science of State medicine,” as well as 
an increase of taxation. But the freedom of nations from a 
class of diseases which may at any moment, and in localities 
where the sanitary arrangements are otherwise as good as 
they can be, send thousands to premature graves, is surely 
a worthy object of civilized society. 
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Professor Esmarch on Cancer. © 

In a recent lecture, this eminent surgeon spoke upon the 
treatment of cancer. A largenumber of drawings were ex- 
hibited, showing the various cases that had been met with 
during the course of Dr. Esmarch’s professional career. He 
advised that cancers of the tongue, andalso most of the 
malignant growths, wherever occurring, should be treated 
by means of arsenic and iodide of potassium, internally and 
externally, before proceeding to an operation. The speaker 
had frequently seen cancer originating upon a syphilitic 
basis, and often where the syphilis had remained latent for a 
long period—from twenty to forty years. The lecture closed 
by an appeal to each member to collect all the material in his 
power, and so see if it were not possible, by a division of 


from the butter, which is at the same time kept cool for | labor, to arrive at some definite conclusions on the question 


salting. The finely divided condition of the butter exposes 
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of malignant neoplasms. 


A BRITISH MAN-OF-WAR PROTECTED AGAINST TORPEDOES BY NETTINGS.—(See page 3.) 
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IMPROVED SHOT BAG AND CHARGER. 

By means-of the device represented in the annexed illus- 
tration, any given quantity of shot may be quickly removed 
from the bag. A charge of exact quantity is portioned out, 
and no shot is lost in. the operation. The bag, which is of 
leather, has a wooden bottom. The aperture for the escape 
of the shot in the latter is covered by the plate, A, which is 
pivoted, and the movement of which is limited by the pin 
entering the curved slot, as shown. Attached to said plate 


is a tube, B, inside of which, at the outer end, isa flange. 
This tube, when the plate, A, is placed as shown in Fig. 1, 
registers with the aperture in the bag bottom. In the tube 
is inserted a plug, C, the flanged head of which, catching on 
the interior and flange of the tube, prevents its falling out. 
Above said plug, C, is inserted a cylindrical charging vessel, 
D.- When this is in place, its 
mouth comes flush with the in- 
ner side of piate, A. 

It will be clear from Fig. 2 
that, in the position shown of 
the parts, the shot will descend 
through the aperture in the bot- 
tom and fill the charger. The 
pivot plate, A, is then moved 
so as to bring the tube clear of 
the bag; and at the same time it 
keeps the bottom aperture closed. 
By pushing upon the plug, C, 
the charger, D, filled with shot, 
is readily lifted out, so that the 
shot may be placed in the gun. 
The bag may be slung arc und 
the neck by straps, and is essii, 
operated with one hand. 

Patented through the Scientific 
American Patent Agency, May 
15, 1877. For further particu- 
lars relative to sale of patent, 
royalties, etc., address the inven- 
tor, Mr. Thomas J. Jolly, Etna, 
Scotland county, Mo. 
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A NEW HOT-AIR ENGINE. 

In the novel hot-air engine 
illustrated herewith, the atmo- 
spheric air is forced, by means of 
an air pump, into an hermetical- 
ly closed furnace, where it is 
heated, and then conducted into 
the cylinder for use. The new 
feature is an improved mechani- 
cal distribution of air aboveand Qa 
below the grate by means of the 
governor before the same opens 
a regulating cold-air discharge 
valve. 

Fig. 1 represents a vertical lon- 
gitudinal section of the motor, 
and Fig. 2 is an end elevation. A represents the cast iron 
furnace that forms the base section. Concentrically above 
the circular grate is arranged a box, C, whose contracted 
throat is closed by a valve, 0, that is raised or lowered to 
open or close the communication for supplying the required 
quantity of fuel to the furnace during the running of the 
engine. 


Fig. 


cally sealing door, d, which is firmly closed by a fastening | the lower part of the engine. 


This invention was patented 


screw, so that the fuel box may, by closing.the connecting | through the Scientific American Patent Agency, May 8, 1877, 
valve, 6, be filled, and the fuel then supplied after the door | by Messrs. J. Hock and L. P. Martin, of Vienna, Austria. 


is closed and the valve opened to the grate, without any ad- 
mission of air through the fuel box to the furnace. At the 
rear end of the furnace casing, opposite the fire door, is ar- 
ranged a chest, E, with the hot air valves, ¢ and &, of which 
the air-supply valve, e, connects by a channel, D, with the 
cylinder, F, while the exhaust valve, e’, forms, by a second 
channel, D', the communication of the cylinder, F, to the 
chimney. The cylinder, F, is arranged vertically on the 
furnace box, and is provided at its upper end with four hori- 
zontal flanges, F’, of which two opposite flanges carry the 
journal boxes, G, of the driving shaft, that is placed dia- 
metrically across the cylinder, while the other two are ex- 
tended in upward direction, to support the air pump at the 
upper part of the engine. The piston, H, of the hot-air 
cylinder, F, and the piston, I, of the air pump, M, are con- 
centrically connected by a tubular piece, g, that is broken 
out to give play to the crank of the driving shaft. The crank 
shaft is connected directly by a crank rod, L, with the cylin- 
der piston, H, which is provided with a suitable leather or 
other packing, and inclosed by a sheet metal casing, H’. The 
piston, I, of the air pump, M, is also tightly packed with 
leather, and provided with a central suction valve, h, in the 
upper part of the piston. The suction valve, h, is opened 
during the downward motion of the piston, I, to draw in 
the required quantity of air, which.is forced by the upward 


stroke of the piston through a second valve, 7’, intoadome, i 


N, secured to the top part of the air pump. The cold air is 
then conducted from the dome, N, and through the cold air 
tube, O, to the airregulator, O', which is arranged at the side 
of the furnace box, communicating by a valve, 7, and. an up- 
per channel, 7}, directly with the grate, and by a lower open- 
ing, 22, with the heating chamber, P, back of the ash box, 
and from the same by side channels, 78, to the front part of 
the furnace back of the fire door. The partially heated air 
is forced through openings, J, back of the fire door into the 
furnace, where it is heated to the required degree and con- 
ducted to the cylinder, for working the piston of the same. 
The introduction of the atmospheric air back of the fire door 
keeps the same cool, while the side channels protect the fur- 
nace walls against too rapid deterioration. The governor, Q, 
is worked by gear wheel connection with the driving crank 


‘shaft, and arranged to operate, by a fulcrumed lever and rod, 


the valve, 7, of the air regulator, O’. The governor shaft is 
also connected by a crank pin and rod, m, with a cam shaft, 
m'’, that bears alternately the spring-acted top plates of the 
spindles of the air-supply and exhaust valves, eande’. When 


the engine is at rest, the valve, 7, is shown in raised position 
by the weight of the governor balls, and admits thereby the 
direct entrance of the cold airfrom the conducting tube to 
the grate, until, by the gradual increase in speed, the govc.. 
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IMPROVED PRESSURE GAUGE. 
The annexed engraving represents a novel gauge for indi: 
cating pressure in hydraulic cylinders. It consists of a solid 


piston of small area, whose outward motion is opposed by a 
strong.adjustable spiral spring, and whose outer extremity 
is connected with an index that moves in front of a graduated 
arc. A is the cylinder, provided at its upper end with a stuff- 
ing box, B, and having at its lower end a coupling for con 
necting it with the hydraulic 
cylinder in connection with 
which it is to be used. 

Arms, a a’, extend laterally 
from the cylinder A, for receiv- 
ing the studs, C, which are se- 
cured thereto by nuts and extend 
beyond the stuffing box, B, par- 
allel to the axial line of the cyl- 
inder, A. The outer ends of the 
studs, OC, are threaded, and upon 
them a centrally bored crossbar, 
D, is placed between nuts, 0. 

A rod, E, passes through the 
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HOCK AND MARTIN'S HOT-AIR ENGINE. 


crossbar, D, and extends down- 
ward through the stuffing box, 
B, into the cylinder, A, and is re- 
duced in size, forming a piston, 
d, that fits the said cylinder. 

A collar, c, is formed upon the 
rod, E, between which and the 
crossbar, D, a spiral spring, F, 
is placed upon the saidrod. A 
standard, ¢, is secured to the bar, 
D, and supports a graduated arc, 
G, to which is pivoted an index, 
H, which is engaged by the up- 
per end of the rod, E. As press- 
ure is exerted on the piston, d, 
it is moved outward against the 
resistance of the spring, F. This 
motion is multiplied by the in- 
dex, H, which indicates on the 
graduated arc the pressure per 
square inch in the hydraulic 
cylinder. The spring, F, is ad- 
justed so as to offer more or 
less resistance to the pressure 
by moving ‘the crossbar, D, 
by means of the adjusting 
nuts, 0. 

Patented through the Scientific 
American Patent Agency, May 


nor lowers the valve, 7, so as to close the upper channel and 
conduct the air into the heating chamber, P, and to the fur- 
nace, in the manner described. If the speed of the engine, 
and consequently the pressure of the air within the engine, 
exceeds a certain limit, the governor rod depresses and opens 
a regulating exit valve, 7*, below the valve, 7, so as to reduce 


The fuel is filled into the box through a hermeti-|in this manner, by the escape of cold air, the pressure in 


© 1877 SCIENTIFIC AMERICAN, INC 


15, 1877, by Mr. W. T. Snyder, of Catasauqua, Pa. 
Sanne thi dah ae 
To Tin Z1nc.—Make a bath of distilled water 1 gallon, 
pyrophosphate of soda 3} ozs., fused protochloride of tin 4 
oz. A thin coat of tin can be obtained by simply dipping the 
zinc in the bath, and one of any thickness by the aid of the 
battery. 


JuLy 7, 1877.] 
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AN AUSTRALIAN GULL. 

Our illustration shows the Jameson’s gull, a bird of New 
South Wales, and one of the few new species which the 
fauna of Australia has added to the collections of the Old 
World. The duck-like form of the head and neck and the 
rotundity of the body are among its chief characteristics. 

The gulls are noted for their great wing power and their 
voracity; they breast the fiercest gales, and swim well, but 
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slowly. They prey upon fish eggs, young birds, and carrion. 
Their eggs are edible, and are good food; and the young | 
ones are killed and eaten by the fishermen of Labrador and | 
Newfoundland. The plumage is soft and thick, and is much 
used in some northern countries as material for pillows, etc. 
a te 
An English Village of Nail Makers. 

It is always dingy and depressing in these villages, which, 
in a manufacturing sense, ‘‘feed” the large Black Country 
towns. Sulphurous fumes taint the air, and impart to it 
strange flavors that may be tasted on the lips as the salt of , 
the sea may be tasted miles distant from the coastline. The. 
roads, which in dry weather resemble nothing so much as, 
caked boot blacking, yield puddles and rivulets of ink when 
it rains—which hereabouts it does with charitable frequency. 
There is ‘‘ grit” everywhere. 

The operatives, with a few exceptions, are women and 
children. Nor are these daughters of Vulcan mere make- 
believe workers. There are matrons—the mothers of the 
boys and girls that swarm about the hearth and forge (the , 
youngest disporting with “‘clinkers” for playthings amongst 
the warm ashes)—and women old enough to be grandmothers, | 
with hairstunted and gray. Young women, too—unmarried | 
lasses, with colored handkerchiefs bound round their heads, 
to keep their cherished tresses from smoke and singeing, | 


. 


, the’ mickle.” 
| where there are six or eight children of various ages, the 


THE PENGUINS. 


and with another kerchief in lieu of a bodice, bare-armed to 
the muscular’shoulder; and one and all are cheerfully “‘hard| Of thenumerousfamily of web-footed, imperfectly winged 


at it,” tugging the bellows, attending the forge fire, or facing 
each other at the anvil, hammer in hand, and with the glow- 
ing metal between. Some of these sooty Amazons, by a 
curious mechanical contrivance, work with two hammers at 
one and the same time: the one, the heavier, being set going 
by means of a treadle, and the lighter implement in the hand. 
They are making nails of all sizes, from the smallest brad to 
the 6 inch bolt-headed ‘‘ spike.” 

It is terribly hard work and very badly paid. For instance, 
for making what are called ‘No. 6 clasp,” which weigh two 
hundred to the pound, the pay is twopence a pound—a shill- 
ing for six pounds; and if found to be as much as an ounce 
overweight the work is “‘ tailed,” asit is called, to the extent 
of a penny in the shilling. A woman must work twelve or 
fourteen hours a day at the forge to earn about $1.75 a 
week; and not one in a hundred earns as much as $2.25 
by her own unaided labor. But the inducement is that 
a child old enough to crack cherry stones with a hammer 
can assist at nail making, and ‘every little helps towards 
Mere babies can earn 50 cents a week; and 


total earnings amount to something considerable. The houses 
are built for the purpose. To each one is attached a ‘‘ stall” 
or “‘ hearth,” the separate rent of which isfourpence a week, 
a mite of a place, occupied chiefly with the hearth and the 
bellows, and affording solittle elbow-room forthe half dozen 
workers within that it appears a marvel they are not seared 
all over the exposed part of their bodies by the flying sparks 
and redhot chips. They are what are called free workers, 
being paid according to results. 

Nails of every shape and form appear to be an article of 
commerce for which the demand seldom slackens, and it is 
impossible to produce too many of them. The merchant of 
whom the nailer buys his ‘‘ rod ”—the more or less substantial 
iron wire from which the goods are manufactured—is always 
willing to receive nails at the fixed price; and in the case of 
industrious families, once a week may be seen the edifying 
spectacle of father and mother and a troop of youngsters, 
ranging in age from 5 to 15, walking in Indian file, and each 
the bearer of a load of rod iron, thin and thick, to be made 
up during the ensuing week.—Ironmonger. 

a 
THE FOUNTAINS AT ARANJUEZ. 

On page 343 of our volume XXXVI. we illustrated and 
described the celebrated Triton fountain in the royal do- 
main at Aranjuez, Spain; and we now present to our readers 
a view of another, situate in the same beautiful park. The 
water display is, as will be seen in the engraving, very elab- 
orate and tasteful; and the fountain is decorated with sculp- 
ture, and backed by a massive cluster of fine trees. 

The palace and park at Aranjuez were built and laid out 
under the direction of Philip II., and immense sums of 
money were expended on the work. It is one of the most 
renowned country palaces of Europe, and a visit to itis 
generally part of a foreigner’s travels in Spain. 
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FOUNTAIN IN THE PARK AT. ARANJUEZ. 


© 1877 SCIENTIFIC AMERICAN, INC 


ibe et 
> ’ = qo 
; ” COE : ij 


birds, the king penguin (aplenodytes Pennantity may be taken 
asa specimen. The whole genus is characterized by the 
slender bill, with an acute tip, by the close-set plumes on the 
upper mandible of the bill, and by the fin-like wings, which 
are utterly useless for purposes of flight, having only short. 
imbricated plumes with flattened shafts, The numbers of 


these biras found in different parts of the world are incred- 
ible; round Cape Horn, the Falkland Islands, the Straits of 
Magellan, and the South Pacific they are to be found in 
crowds that defy computation. The immense deposits of 
guano in the islands of Peru show how numerous these birds 
become, being strong, vigorous, tenacious of life, and prolific. 
2 oe 8 
Novel Joint Stock Compary. 

Signor Parnetti has been engaged for the last four years 
in analyzing the dust and débris of the streets of Florence 
and Paris. His investigations of the débris of the horse 
paths proves that the dust contains 35 per cent of iron given 
by the shoes of the horses to the stones. In the dust from 
the causeways this eminent chemist finds from 30 to 40 per 
cent of good glue. Signor Parnetti selected and treated 
separately the dust from the causeways of the Boulevard des 
Italiens over a period of two months, which uniformly gave 
30 per cent of good transparent glue, itis said, quite equal to 
Belfast glue. He contemplates placing his discoveries at 
the disposal of a limited company, with the view of estab- 
lishing blast furnaces on the banks of the Thames, to re- 
cover the iron thus lost, and a large glue works, which, it is 
thought, will produce more gluefrom the wasted material 
than will supply all London for every purpose.—Jron Trade 
Bachange. 
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PRACTICAL MECHANISM. 


BY JOSHUA ROSE. 


NEw SERIES—No. XXIX. 


PATTERN-MAKING.—THE WORM OR ENDLESS SCREW. 


A worm pattern, when cut by hand, involves a slow and 
tedious operation; and even with the utmost care we can 
scarcely expect to produce an article so perfect as it would 
be if cut in a screw-cutting lathe. 
adapted the screw-cutting lathe may be for producing good 
screws in metal, it will not be found to give such good re- 
sults when wood is the material to be operated upon; this 
may be accounted for by reason of the high speed required 
to make a clean job with wood ina lathe, which is altogether 
incompatible with the working of the gearing necessary for 
cutting screws, atleast of such fast pitches as are usually 
requiredfor worms. Besides, special tools must be made 
for use in the lathe, conforming to the shape of the tooth; 
for a worm is really onelong tooth wound about a cylinder. 
There are a few other minor difficulties attending the cutting 
of a wooden worm in a screw-cutting lathe; and when all 
are considered, it is doubtful if there is much gain over the 
old-time hand method. We will, however, describe both: 

Let Fig. 209 represent the complete pattern. To make it 
in either way, take two pieces, each to drm one half of the 


pattern; peg and screw them together at the ends, an excess ; 


of stuff being allowed at each end for the accommodation 
of such screws or dogs, if the latter are more convenient, as 
they might be in a large pattern. 
the size over the top of the thread, after which the prints, 


thread in a lathe, we must have ready a few tools adapted 


for the work. the first of which is the parting tool, very sim- 
ilar to a parting tool for brass, Fig. 210, namely, flat and 
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level on the cutting face, but with a great deal more bottom 
rake, as strength is not so much an object, and the tool is 
more easily sharpened. We have also in addition a little 
projection, like the point of a penknife, formed by filing 
away the steel in the center; these points are to cut the fibers 
of the wood, the severed portion being scraped away by the 
flat part of the tool. We must not forget to give a side rake 
to the tool corresponding to the pitch we have to cut; and 
the width of the tool is to be a shade narrower than the 
space in the worm at the narrowest part, which is generally 
at the root of the tooth. Having suitably adjusted the 
change wheels to the pitch required, we drive down the part- 
ing tool until the leading points are on a level with what is 
to bé' the bottom of the spaces; a parting tool without cutting 
points is now adjusted, and the space made of the required 
depth. We now have cut a worm with a square thread; and 
it remains to finish to the required form of tooth. Todo 
this, some have essayed a tool such as shown in Fig. 211; 
but this will not work, for the reason that 
it is end wood which we have to cut. 
Were we cutting across the grain, as, for 
instance, in making the groove with the 
parting tool, then the one shown in Fig. 
211, which is nothing but a scraper, would 
act very well. The tool shown in plan 
and section, Fig. 212, has a keen edge im- 
parted to it by piercing a hole through the 
steel and filing to a bevel; it must then be 
nicely oil-stoned. The only objection to this tool 4 is the dif- 
ficulty of sharpening it. We ought not to suffer both sides 
of the tool to cut at once; in fact, the tool itself should not 
be made quite so wide as the spaceit has to finish. Further- 
more, if the pattern is very large, it will be necessary to have 
two tools for finishing, one to cut from the pitch line in- 
wards and the other to ‘complete the form from the pitch 
line outwards. It is advisable to use hard wood. 

If it is decided to cut the thread by hand, then, the pattern 
being turned as before, separate the two halves by taking 
out the screws at the ends; select the half that has not the 
pegs, as being a little more convenient for tracing lines 
across. Set out the sections of the thread, A, B, C, and D, 
Fig. 218, similar to a rack; through the centers of A, B, C, 
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and D, square lines across the piece; these lines, where they 
intersect the pitch line, will give the centers of spaces on 
that side: or if we draw lines, as at E, F, through the cen- 
ters of the spaces, they will passthrough the centers of the 


Turn the piece down to | 
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teeth (so to speak) on the other side; in this position, com- 
plete the outline on that side. It will be found, in drawing 
these outlines, that the centers of some of the arcs will lie 
outside the pattern. To obtain support for the compasses, 
we must fit over the pattern a piece of board such as shown 
by dotted lines at G M. 

We have now to draw in the top of the thread upon the 


take a piece of stiff card or other flexible material (see 
Fig. 214); we wrap it around the pattern and fix it tempo- 
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rarily by tacks, trim off the edges true to the pattern, and 
mark upon the edges of the card the position of the tops of 
the thread upon each side; we remove the card and spread 
it out on a flat surface, join the points marked on the edges, 
as in Fig. 214, replace the card exactly as before upon the pat- 
tern, and with a fine scriber we prick through the lines. The 


PP are sarod Gapposiny dé to be aletsemined to cut lie! cutting out is commenced by sawing, keeping of course well 


within the lines; and it is facilitated by attaching a stop to 
the saw so as to insure cutting at all parts near]y to the ex- 
act depth. This stop is a simple strip of wood and may be 
clamped to the saw, though it is much more convenient to 
havea couple of holes in the saw blade for the passage of 
screws. For finishing, a pair of templates, Fig. 215, right 
and left, will be found useful; and finally the work should 
be verified and slight imperfections corrected by the use of 
a form taking in three spaces, as shown in Fig. 216. In 
drawing the lines on the card, we must consider whether it 
is a right or left handed worm that we desire. In the en- 
gravings, the full lines are those suitable for a right and the 
dotted lines for a left handed thread. Having completed 
one half of the pattern, place the two halves together; and 
trace off the half that is uncut, using again the card tem- 
plate for drawing the lines on the curved surface. The cut- 
ting out will be the same as before, 
tte 
The Electric Light. 

In consequence of experiments made in 1876 at the Paris 
passenger station of the Northern of France Railway Com- 
pany, it was decided that the best place to apply the electric 
light was at the goods department of the station named, 
where work is carried on during the whole night long. 

As a general rule, the saving effected in the establishment 
of a system of lighting is the greater the longer the lighting 
is employed each night. It was under these favorable con- 
ditions that the railway companies wished to place them- 
selves. 

The plan originally resolved upon was slightly modified, 
in consequence of the care taken to profit by any favorable 
circumstances which presented themselves. In fact, the 
following was the course adopted: 

There were lighted— 

1st. A hall of 224 feet long by 82 feet wide, and 26 feet 
high. 

2nd. A hall 224 feet long by 50 feet wide, and 26 feet 
high. 

3d. A yard 65 feet square, which separated the hall from 
the cart shed. 

The hall is lighted by two lamps placed over one of the 
diagonals, and consequently in an unsymmetrical but very 
favorable manner. The lights are 14% feet from the 
ground, in large square lanterns. The glass of these lan- 
terns is painted white inside, and up to such a level that at 
no part of the hall can the voltaic arc be perceived. The 
upper part of the glass of the lantern was left in its natural 
condition, and the bottom is left unglazed: the consequence 
being that the rays of light shine on the ceiling and walls of 
the hall, which have been lime-whitened, and reflect a light 
soft and very uniformly spread. The lighting of this hall 
was the principal object in view; it is very abundant, and 
that is necessary, because there are numerous small parcels 
amongst the large ones,-whose labels it is necessary to be 
able to read and register upon the arrival and unloading: of 
the packages at different parts of the hall. Onecan see well 
everywhere, even in the most distant corners of the space in 
question as well as in the little passages between the heaps 
of bales, and in spite of the shadowscast. One can see even 
sufficiently in the bottoms of the wagons which are being 
loaded or unloaded. 

The following passage is extracted from a document which 
has been kindly lent with the authority of M. Sartiaux, the 
eftgineer of the works: “The lighting has been in daily 
operation for fifteen hours and a half, on an average, from 
January 17, 1877. The magnificent light spread in the halls 
allows work to be done with the utmost facility, the saving 
of labor effected thereby being estimated at 25 per cent. 
Each foreman does not require to carry a lantern in his hand 
to look for the packages, decipher the addresses, or seal the 
labels; the work, infact, is done as easily as it could be done 
in the broad daylight.. Two halls are found to be sufficient 
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'curved surface of the half pattern; for this purpose, we. 


for carrying on the work where formerly three were neces- 
sary. Beyond all these direct results, the electric lighting 
has given indirectly the following advantages, which di- 
minish the indemnities paid by the companies: It diminishes 
the mistakes of direction, and the delays consequent thereon, 
and the damage done in loading. It prevents various 
| Kinds of frauds to the senders of the goods, and, in fact, it 
facilitates surveillance, and diminishes theft.” 

The second hall is lighted by a single lamp, and this is 
sufficient, because large bales only are dealt with here; the 
lantern is like those in the first hall. The lime-whitening 
has been experimentally proved to be necessary here as in 
the other building. 

The yard is lighted above bythe lamp belonging to the 
second hall, which is entirely open on the long sides; the 
light from the first hall also shines in when the doors are 
open. In fine, the lighting is as goodas in the streets of 
Paris.—Pontaine’s ‘‘ Lighting by Electricity.” 
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Discovery of Extensive Nitrate Deposits in Chili. 

The report of the engineer—Senor Vadilla—who was sent 
to survey and measure off the claims applied for at the place 
called Cachinal de la Sierra, has been forwarded to the Min- 
ister of the Interior, and published in the Government 
Gazette, and gives a fuller account of the discoveries than 
has hitherto been made known. The deposits in question are 
three in number, situated to the south of the 25th parallel; 
the first at a distance of about 16 miles to the southeast of 
the port of Paposo; and the second and third in an extensive 
plane, calculated at 18 miles in length by 18 or 20 in width, 
running from east to west, and distant from the same port 
about 55 miles, in a southeast direction. Senor Vadilla ex- 
amined all the land in which prospecting had taken place, a 
large number of holes having been put down at different dis- 
tances, in all of which beds of nitrate were discovered. Un- 
der the sandy surface a stratum is found which is in parts 
sulphate of soda of tolerable purity, and in others a mass 
composed of sulphates and of caliche, mixed with the surface 
sand. Under this is situated the bed of nitrate, which is 
from 40 to 60 inches in thickness. The deposits are consid- 
ered to be of great extent, being met with in all the holes 
sunk, and also wherever the earth was removed to the depth 
of 20 inches by the inspecting engineer. The first deposit 
measured gave a superficial area of 300 acres; the second, 
920 acres; and the third, 2,717 acres; or a total of about 
5,000 acres. To obtain a fairapproximation as to the quality 


of caliche, samples were taken from various localities, mixed 
together, and analyzed, the result being as follows: 


Common result of the first depose nye. 51 5 per. cent. 


«« second ‘“ 
third 
«These lyes,” says Senor Vadilla, ‘‘show the pure, anhy- 
drous'nitrate of soda contained in -the caliche, and. obtained 
not from isolated samples but from a number taken on. the 
field itself, and with all the care possible in such a locality. 
T have not assayed separately any of the samples which com- 
posed the collective one, and some of which I believe would 
give a lye of even 80 per cent, because I consider that what 
is necessary to be known is if, throughout the great extent 
of land comprising the nitrate deposits of Cachinal de la 
Sierra, the average quality is such that it may constitute a 
new industry for the country. Considering the result of the 
analysis, I regard it as satisfactory, and have no doubt what- 
ever that the same samples assayed on the spot would show 
a higher lye; for when I arrived at Copiapo they contained a 
larger quantity of water than they did at the deposits, which 
would naturally diminish the lye of the nitrate, which is 
nitrate of soda, containing scarcely traces of potash. There 
can be no doubt entertained whatever over the existence of 
nitrate deposits in Chili, and nitrate of good quality.” With 
respect to the facilities of exportation, Senor Vadilla recom- 
mends the use of the Port of Taltal in preference to that of 
Paposo, ‘not only because of the difficulty of constructing a 
road to the latter place, but also because of the insecurity of 
the bay. According to his calculations the deposits are situ- 
ated at only eight or ten leagues from the road leading from 
Cachiyuyal to Taltal, to which a cartway might be easily 
made, the country being level and the distance short—Taltal 
being, besides, a well sheltered bay, and with facilities for 
loading and discharging. 
SSS Ss SS 
Lightning Accidents. 

During a recent severe hail and thunder storm at Hyde 
Park, a ballof fire ran along the telegraph wire. and entered 
the operator’s room inthe New York and New England rail- 
road depot. It melted the connecting wire and damaged the 
instrument so badly as to-render it useless. Miss Josephine 
P. Folsom, the operator, was near the instrument, but es- 
capedinjury; though much alarmed. Charles Gerry, a pri- 
vate operator, sustained a severe shock while at work at his 
instrument. 

During the storm of June 6, the lightning followed the 
telegraph wires into the office of Thomas Haines, Superin- 
tendent of the Hestonville Railway Company, West Phila- 
delphia, Pa., and prostrated that gentleman. 

—— i 

FatuHer Seccui recently alluded-to the remarkable con- 
nection between the magnetism of the earth and the changes 
of the weather. Variations shown by magnetic instruments 
are sufficient to indicate the state of the sky. Even where 
there is no great movement of the barometer, following such 


“ “ce “cc “ 


disturbances, there are, especially in summer, changes of 
the wind and sometimes storms. 
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Conmmnications. 


Our Washington Correspondence. 
To the Editor of the Scientific American : 

A patent was withdrawn from the issue of May 29 under 
the following circumstances: Mr. F. B. Hunt, of Richmond, 
Ind., applied for a reissue of letters patent No. 68,070, issued 
originally to Samuel Harpster (now deceased), August. 27, 
1867, which application was passed and the reissue dated 
May 29, 1877, and numbered 7,715. Mr. Hunt, immediately 


after the patent was allowed, issued notices to different 


manufacturers, warning them against infringing said patent, 
and furnishing them with a copy of the claims allowed. 
One of the manufacturers so notified, feeling satisfied that 
some of the claims of the patent were invalid for want 
of novelty, came on at once to this city, and employed 
counsel, who found a number of references to meet one, at 
least, of the claims, and thereupon applied to the Commis- 
sioner to withhold the patent, who, after examining the case 
and the patents cited as anticipating the claims, concluded 


to withdraw the patent from the issue, although it was already 
printed and signed; but as no seal was attached the docu- | 


ment was not complete. 
This case has caused a great deal of talk, because, first, the 


attorney who prepared the application for a reissue was the , 


brother of the assistant examiner who has charge of the par- 
ticular sub-class to which this application belonged; and 


secondly, the attorneys who opposed the case were formerly | 
in partnership with the Commissioner. And although, under | 
the circumstances of the case, he only performed his duty in | 


preventing the issue of an invalid patent, the fact that he 
decided the case in favor of the party that employed his 
former partners has given the applicant and his friends 
grounds for considerable talk against the motives of the 
Commissioner in making the decision. 

I see that it is being telegraphed all over the country that 


a patent has been granted to a gentleman in San Francisco | 


for a method of telegraphing facsimiles of stereotype plates. 
There appears, however, to be nothing very extraordinary 
about this, it being only one of the many different styles of 
facsimile telegraph apparatus, but differing from the ma- 
jority in using a stereotype plate for the ‘‘ copy,” which 
plate is filled up between the faces of the letters with a non- 
conducting substance that is very readily applied. The 
plate thus prepared is placed upon a cylinder arranged to re- 
volve rapidly, so as to present each successive letter to fin- 
gers attached to a traveling frame. As the cylinder bearing 
the plate revolves, the frame gradually advances by the 
operations of a screw; and thus each and every line is suc- 
cessively presented to the fingers or magnetic points already 
mentioned. Necessarily the circuit is open when the points 
are passing over the non-conducting surface; but as often as 
the metal type presents itself to said fingers the circuit is 


closed, and the corresponding magnetic points or pens at the | 


receiving station make the record there in the same letter 
as the original, delineated in a series of fine lines, either 
upon chemically prepared or ordinary paper, fixed upon a 
corresponding cylinder at said receiving station. There does 
not appear to be any very great gain in this system at pres- 


ent; but if some one will now devise some plan by which ' 


the instrument at the receiving station will be able to makea 
plate which will be an exact copy in relief of the original 


invention; for then the great daily papers could then issue 
their papers simultaneously in every large city in the coun- 
try—which is something we may yet see. 

Arrangements are now being made by the Ordnance 
Bureau of the Navy Department to convert a number of 100 
Ibs. muzzle-loading Parrott guns into breech-loaders, at the 
Parrott Foundry, near West Point. It is intended to place 
the guns so converted on some narrow beam vessels of the 
Alaska class. There is now being made for the Bureau at 
the Navy Yard in this city a number of breech-loading boat 
howitzers of 3 inches caliber; and it is hoped that every 
vessel in commission will soon be supplied with this class of 
weapons. The Trenton (the flagship of the European 
station) is the only vessel now supplied with them; but it is 
intended to furnish from one to three to each vessel, accord- 
ing to size. The Bureau finds itself unable to readily get 
any very heavy breech-loading guns made, for the want of 
any establishments in this country capable of making the 
heavy steel tubes which are essential for the lining of breech- 
loaders. The department is desirous of making some 12 
inch rifles, weighing about forty tons, but there is no factory 
in the United States that is in a position to make even 8 inch 
gun tubes. Our ordnance officers do not think that such 
tubes cannot be produced here, but that not enough of them 
are wanted at present to make the manufacture of them pro- 
fitable, unless the government should give an order for the 
making of enough guns to pay the manufacturer to furnish 
the necessary capital required for the plant capable of 
turning out such tubes. Some 11 inch muzzle-loaders have 
been converted into 8 inch rifles by inserting wrought iron 
tubes, which answer for muzzle-loaders, but not for breech- 
loaders. The former will do for seacoast and harbor de- 
fence, where there is room for working; but in cramped 
quarters, as onboard ship, breech-loaders are the most de- 
sirable. 

The War Department is considering a proposition to send 
one or more officers of the United States army to our lega- 
tions in Turkey and Russia as military attachés, and to pro- 
cure for them special permits to travel with the contending 


: weighing exactly 3 grains. 
; blue and common window glass, the proportion of blue 
stereotype, it would appear that it would be a very valuable ! 


armies, so'as to make observations of their tactics. The 
officers are to be in constant communication with this gov- 
ernment, so as to regularly report the progress of the cam- 
paign from the standpoints of both countries, and on their 
return to compile their observations into a final report for 
general information. 

For several years the Bureau of Navigation has made 
strenuous efforts to obtain a sufficient appropriation to make 


a proper survey of parts of the Pacific Ocean, and especially | 
_ the coast between San Francisco and the Isthmus, for the 


benefit of our commerce between those places. The neces- 
sity of a proper survey of the very locality where the Pacific 
Mail Company’s steamship City of San Francisco was re- 


cently wrecked was very much felt, and it was proposed to , 


make suchsurvey. Estimates were prepared for that pur- 
pose to be submitted to Congress; but the late Secretary of 
the Navy did not think it advisable to ask Congress for any 


money for this purpose, and the survey could not therefore | 


be made. 
Mr. Dodge, the statistician of the Agricultural Department, 


‘reports, as the result of an investigation of losses from 


diseases of swine during the past twelve months, the dis- 
covery of the destruction of 4,000,000 animals of all ages—a 
money loss of more than $20,000,000. It is intended that 


‘the department shall ask Congress for an appropriation to 


make an investigation to see if some remedy for this cannot 
be found. 
The Chief of the Bureau of Statistics has published a state- 


ment that he has received information showing that there | 


were exported during the month of April, 1877, 18,404,628 
yards of cotton goods, valued at $1,055,967, and of other 
manufactures of cotton $144,589; in all $1,206,506—an in- 
crease in value over April of last year of about 36 per cent. 
Of the exports in April, 1877, 48 per cent were shipped to 


the United Kingdom and British possessions—which ap- | 


pears like sending coals to Newcastle. 

From a recent telegram received in this city respecting the 
Sutro tunnel, designed to tap and drain the Comstock lode, 
it appears that this great work now reaches 17,000 feet from 
its mouth, and it is expected that it will progress hereafter 


at the average rate of about 300 feet per month. The work : 


has now been prosecuted for nearly eight years, at an average 
cost, it is said, of about $1,000 aday. It is estimated that, in 
about ten months, it will tap the Comstock lode at the 
Savage mine; but it may take much longer, as some 
miners think that, when nearing the lode formation, the 
difficulties of tunnelling will be very much increased. Mr. 
Sutro, however, thinks they have passed through as bad 


material as they are likely to find in the future, and does not ; 


anticipate any serious trouble. Several quartz veins have 
been cut which have given tolerable assays; but the tunnel 
is not cut as a prospecting enterprise, and they therefore do 
not intend to turn aside from the main business of tunnel- 
ling untilafter the lode is reached. 

Washington, D. C. OCCASIONAL. 
SRIEEEEISenennnee cist ctem anne 
Germination of Seeds under Blue Glass. 

To the Editor of the Scientific American : 

Having procured two small tin boxes, and filled them with 
garden soil, I put into each box 6 peas (each pea weighing 
exactly 6 grains); and 6 kernels of popcorn, each kernel 
One box I covered with strips of 


to common glass being about four to one. The other 
box I covered with common glass. I watered the contents 
of the two boxes once a day with the same amount of water, 
at the same temperature. At the end of two'weeks I re- 
moved the earth from the young plants by gentle agitation 
in water, carefully dried them between sheets of blotting 
paper, and weighed them, with the following results: 


BLUE GLASS.—, 7—-COMMON GLASS.— 
i N 


No Corn. Peas. o. Corn. Peas. 
grs. grs. 

1 * * 1 19°0 * 

2 19°5 37-0 2 23-5 86°5 

3 16°5 33:0 3 23°0 84°5 

4. 16:0 21°5. 4 16:0 37°56 

5 16°5 31°5 5 26-0 17:0 

6 16°5 19°5 6 18°5 = 
Total.... 85°0 142°5 Total..... 126°0 125°5 
Average.. 17°0 = 285 Average.. 21:0 31°37 
Increase.. 14:0 22°5 Increase.. 18°0 25°37 


* Failed to germinate. 

It will be seen that, after deducting the original weight of 
each, the average increase of the corn under the blue glass 
was 14 grains, while the increase of that under common 
glass was 18 grains, or four grains in favor of common glass. 
The average increase in the peas under blue glass is 22°5 
grains, while under the common glass it is 25°37 grains, or 
2°87 grains in favor of the latter. There was but little dif- 
ference in the time of germination. The corn under the 
blue glass was streaked lengthwise of the leaf or blade, with 
deeper and lighter veins of green. 

Woodstock, Ontario. J. MONTGOMERY. 

—___~2-+ 0 +e 
The Egyptian Prolific Cotton, 
To the Editor of the Scientific American : 

The writer recently received a circular issued by a rural 
grange, reciting the fact of the discovery and proposing to 
form a club to send and purchase some of the seed of a won- 
derfully prolific Egyptian cotton plant. Signor Giacomo 
Rossi, the ‘‘ discoverer ” of this wonderful plant, states that 
it grows to the height of 10 feet, and the original stalk pro- 
duced 70 bolls. From results attained by planting picked 
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seed in small patches, and giving the plants special cultiva- 
tion, a theoretical yield of 10 cantars of seed cotton per fed- 
dan (acre) is figured out for the new discovery. Nowa can- 
tar is a very uncertain unit of weight. In Palermo it is 44 
Ibs., in Rome it is 75 lbs., while in Alexandria and Cairo it 
is 45 Ibs. scant. In Syria, the cantar means 450 to 500 Ibs., 
or thereabout, being 10 Cairene cantars. Nowhere do I re- 
member the cantar to have the value of 100 lbs., as stated in 
the article referred to. But taking it for granted that it is 
100 lbs., we have a theoretical yield (which is never reached 
in practice) of 1,0001bs. of seed cotton per acre—or just two 
thirds as much as is raised year by year on almost every sin- 
gle acre in this country, our average yield per acre being 
1,500 Ibs. seed cotton, or 500 Ibs. lint cotton. Taking the 
results achieved by our best gins (on an average) the 1,000 
Ibs. seed cotton would make about 350 lbs. of lint—the usual 
yield of fair cotton land throughout the South. 

This, however, is giving Signor Giacomo Rossi all that he 
claims theoretically, with figures of his own based upon re- 
sults obtained by picked plants, and saying nothing about 
the difficulties in the way of getting cotton off stalks 10 feet 
high. The weed frequently grows that high here when it is 
neglected, and our planters sometimes have to “ top,” as it 
is called, hundreds of acres to prevent its growth to a height 
ithat would make picking inconvenient. Besides, the more 
‘stalk, after a certainamount, the less bolls. As to the results 
of special cultivation, I could refer you to the circulars ofa 
half dozen different ‘‘prolific” cottons raised in different parts 
of the South, some of them with affidavits from our best. cit- 
izens attached, setting forth the fact of 244 and even 3 bales 
| being raised from one acre—and that too on the red clay or 
Sandy hills of Georgia. And granting that this original 
Egyptian stalk had 70 bolls on it, as claimed by Signor Rossi, 
| that is no sign that plants grown from its seed will be equally 
prolific. On the contrary, all of our experiments—and they 
have been numerous—with “ prolific,” ‘‘improved,” ‘ mul- 
tiplying,” and other new kinds of cotton seed have proved 
to us that this plant is no exception to the general rule of 
atavism, and that in a generation or two, except under 
special cultivation, the plant generally reverts to the normal 
type of the plant produced in the country. Seventy bolls, 
however, are by no means a large number. On the planta- 
tion of James B. Best, about 2 miles from this point (Osceola, 
latitude 35° 42” 30” N.), I saw last year two stalks of cotton, 
upon one of which there were over 800 and on the other 
1,000 ‘‘ squares ” and bolls (a square being a boll in process 
of development). All of this immense number did not come 
to maturity, owing to an early frost, which occurred on the 
first night of October; but had the plants had two weeks 
longer, almost every boll would have opened out. These 
plants were volunteers, and came up in exceptionally favor- 
able spots. Mr. Best saved the seed to experiment with this 
season. 


Osceola, Ark. 


The Seventeen Year Locusts. 
To the Editor of the Scientific American: 

In your paper of May 26, I see an article on the seventeen 
year locusts. In this section of the country they appear 
every thirteen years; and at alternate appearances there are 
many more than at the others. Thus, in 1829, every bush 
was loaded with them, and young trees were so badly in- 
jured by their sting that the woods in July showed many 
more dead than live branches. All young apple and peach 
trees were killed. In 1842, they again made their ap- 
pearance, but not in such numbers ag in 1829; yet many 
trees were permanently injured then. In 1855, they 
came again by millions, and did about as much damage as 
in 1829. In 1868 they again visited us in about the same 
numbers as in 1842. The next appearance here will be in 
1891, when they will probably be as plentiful as in 1829 and 
1855. 

Chesterfield, Ill. 


F. L. J. 


H. J. Loomis. 


ASTRONOMICAL NOTES. 
OBSERVATORY OF VASSAR COLLEGE. 

The computations and some of the observations in the 
following notes are from students in the astronomical de- 
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the object mentioned. M. M. 

Positions of Planets for July, 1877. 
Mercury. 

On July 1, Mercury rises at 3h. 19m. A.M., and sets at 6h. 
5m. P.M. Onthe3ist, Mercury rises at 5h. 57m. A.M., and 
sets at 7h. 56m. P.M. 

Mercury should be looked for in the morning of the early 
part of the month. It is very small and not very easily 


found. 
Venus. 


Venus, although small, is easily found after sunset. It 
rises on July 1 at 5h. 48m. A.M., and sets at 8h. 35m. P.M. 
On the 31st, Venus rises at 6h. 54m. A.M., and sets at 8h. 


24m. P.M. 
Mars. 


Mars is coming into better position. Itrises onJuly 1 at 
10h. 57m. P.M., and sets at 9h: 36m. A.M. the next day. On 
the 31st, Mars rises at 9h. 23m. P.M., and sets at 8h. 11m. 
A.M. of the next day. 

Astronomers will look at Mars with great interest in Sep- 
tember. The planet then comes into its best position; and 
it can be observed in.the evening and early in the morning. 
Astronomers expect to be able to determine its distance by 
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observing how much its place changes when referred to the 
stars, by the change of position of the observer during this 
interval of time. The month of September will also be the 
best time for making drawings of the spots seen on the disk 


of Mars. 
Jupiter. 


Jupiter is, in July, the most interesting object in the 
skies. On July 1, Jupiter rises at 6h. 37m. P.M., and sets 
at 3h. 37m. A.M. of the nextday. On July 31, Jupiter rises 
at 4h. 26m. P.M., and sets at 1h. 26m. A.M. of next day. 
Late in July, Jupiter comes to the meridian at 9 P.M., at an 
altitude of about 25°. 

On July 4, at 9h. 30m. P.M., only three satellites of Jupi- 
ter will be seen, the first being in transit across the face of 
Jupiter; on the 7th of July, at 9 P.M., the largest satellite 
will not be seen, because it will be behind the planet; on the 
8th of July the smallest satellite will be invisible, because it 
will be on the face of the planet; on the 20th and 27th of 
July the nearest satellite will not be seen at 9 P.M., because 
it is in front of the planet; the smallest will be invisible on 
the.24th, because it is behind the planet. On the 28th, a little 
after 9 P.M., a satellite will come out from the shadow of 
Jupiter. The best time to watch Jupiter, with a small glass, 
is when some one of the satellites is.out of sight, as the re- 
appearance is very interesting. 

Saturn. 

On July 1, Saturn rises at 11h. 7m. P.M., and sets at 10h. 
25m. A.M. of the next day. On July 31, Saturn rises at 9h. 
7m. P.M., and sets at 8h. 28m. A.M. of the next day. 

Mars and Saturn are in conjunction on the 27th, Mars be- 
ing lower than Saturn in altitude. During the last week in 
July, Mars, Jupiter, and Saturn can all be seen at 10 P.M. 
Jupiter in the southwest, Mars and Saturn in the southeast. 

Uranus. 

On July 1, Uranus rises at 8h. 6m. A.M., and sets at 9h. 

54m. P.M. On July 31, Uranus rises at 6h. 16m. A.M., and 


sets at 8h. P.M. 
Sun Spots. 


The report is from May 19 to June 15, inclusive. The ob- 
servation of May 19 showed a large spot coming on, but 
clouds prevented another observation until May 24, when a 
group was seen near the center. The spot seen on May 19 
had probably broken up to form this. 
was visible, but was very faint, and on May 27 it could not 
be found. From May 28 to June 4 the disk appeared to be 
free from spots. On June5a group of large spots was ob- 
served on the eastern limb, but clouds prevented observa- 
tions, and, when next seen, it was near the center. On June 
13 it could not be found, and it must have disappeared after 
passing the center. At the present date, June 15, the disk 
appears to be free from spots. 


DECISIONS OF THE COURTS. 


United States District Court.—District of Connecticut. 
AUGER PATENT.—RICHARD P. BRUFF, trustee, V8, WILLIAM A. IVES. 
[In Equity.—Before Shipman, J.—Decided April 12, 1877.] 

Shipman, J.: 

This is a bill in equity, charging an infringement by the defendant of re- 
issued Lettéts Patent No. 5,624, dated October 21, 1878, which - were issued 
toRichardP. Bruff, assignee of James Swan, for an i ee in ma- 

_chinery for manufacturing curved or gauge-lip augers. The original pat- 
ent was issued to said Swan June 9, 1868. Since the suit was brought the 
patent has been assigned by the plaintiff and no injunction is now asked. 

In the manufacture of augers the end of the bit-blank is first cit outinto 
a trident-like shape, and the body of the blank is then twisted into the 
form of an auger. The central prong at the end of the blank becomes the 

ivotof the auger, and the two other prongs become the floor-lips or cut- 
ting edges. Formerly, these cutting edges were formed by hand. The 
operation of bringing or drawing the cutting edges so as to start from the 
base of the screw, and to continue in a line with the axis of the thread 
upon the pivot of the auger, was a difficult one and required skilled labor. 
The atentee describes the object and nature of his invention as follows: 

“Tn making augers or bits of the above description, namely, curved or 

‘auge-lip augers, it is necessary to leave a sufficient thickness of meta] at 
the Rit toadmit of the point or screw being formed, after which the lips 
require to be reduced and brought toa knife-like edge at their cutting 
parts, which process is termed upsetting, and has hitherto been done by 
hand; but the most skillful workman can scarcely obtain a perfect form 
of cutters, and perfect uniformity in the two lips is rarely ever obtained. 
In my invention I employ riping or clamping jaws that grasp and firmly 
hold the au;;:r blank just above e lip, the jaws being fitted to receive the 
helical threads of the auger blank, and, in connection with these jaws, 
swaging or drawing dies, to which is imparted a rotative movement while 
they are in contact with the lips of the blank, such rotative movement up- 
setting the auger lips and forming them to shape against the griped dies.” 

The machine consists, in general, of two jaws, connected at one end b; 
apivot, which have dies inserted in their oppositeends, to receive an 
hold the screw portion of the auger while its cutters or lips are being oper- 
ated upon. The specification describes the dies as follows: “ The upper 
surfaces of the dies, B B, are grooved or hollowed out toconform to the 
desired shape of the lips orcutters, as shown at CC.” An arbor is fitted 
upon the socket of a curved standard, which arbor rotates and moves lon- 
gitudinally to and from the auger or bit. To the lower end of the arbor the 
swaging or drawing dies are fitted. These dies act upon the lips or cut- 
ters of the bit when the arbor is moved, and the lips are drawn out to a 
thin edge against the ends of the jaws by the rotative and forward action 
of the swaging dies, * * 

Decree in favor of the plaintiff for an accounting, and a reference toa 
master. 

(Thomas L. Livermore and Benjamin F’. Thurston, for 

Charles R. Ingersoll and John S. Beach, for defendants. 
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Inventions Patented in England by Americans. 
May 2 to June 7, 1877, inclusive. 

BLIND FURNITURE.—C. De Quillfeldt, New York city. 
CLosine Baas.—A. M. Underhill, New York city. 
CORSET, ETC.—L. C. Werner, New York city. 
CUTTING RAILs.—D. McCandless, Pittsburgh, Pa. 
DREDGING MACHINE.—D. Moor, Waterville, Me. 
FEEDING FILE" CUTTERS.—H. B. Nickerson, Boston, Mass. 
FOLDING PAPER, ETC.—S. D. Tucker, New York city. 
HEATING CaARS.—Car Heating and Brake Co., Albion, N. Y. 
HORSESHOE MACHINE.—J. W. Chewning, Jr., Shadwell, Va. 
HORSESHOE MACHINERY, ETC.—J. D. Billings, New York city. 
LAMP.—G, Chappel, Brooklyn, N. Y. 
LUBRICANT.—P. Sweeney et al., New York city. 
ORDNANCE.—B. B. Hotchkiss, Paris, France. 
PLIERS, ETC.—C. N. Thorpe, Philadelphia, Pa. 
ROLLING MACHINERY.—A. Reese, Pittsburgh, Pa. 
SASH FASTENER.—N. Thompson (of Brooklyn, N. Y.), London, England. 
SELF-LUBRICATING JOURNAL.—P. Sweeney et al., New York city. 
SPLITTING LEATHER.—J. A. Safford (of Boston, Mass.), London, England. 
STRINGED MUSICAL INSTRUMENT.—M. H: Collins, Mass. 
TWIST DRILL, ETC.—C. F. Jacobson et al., New York city. 
URINAL.—J. W. Osborne, Washington, D.C. 
WATER CLOSET VALVE, ETO.—F. H. Kernochan, Pittsfield, Mass. 


On May 26 the group ; 


Recent Mievicnn wid Loreign Patents, 


Notice to Patentees, 


Inventors who are desirous of disposing of their patentswould find it 
greatly to their advantage to have them illustrated in the ScrentTiFICc AMER- 
IcAN. We are prepared to get up first-class WooD ENGRAVINGS of inven- 
tions of merit, and publish them in the ScrmnriFic AMERICAN on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravings on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 


NEW AGRICULTURAL INVENTIONS. 


IMPROVED MILK COOLER. 
Elmore D. Bennett, Allegany, N. Y.—This invention relates to improve- 


ments in milk-cooling pans by which any quantity or mess of milk may | 


be cooled separately from that in the remaining pans of the vat, the pans 
being cooled by spring water direct, or by water passing through an ice re- 
ceptacle, the cold water being conducted around the pans, and drawn off 
atthe end. A water vat is provided with any number of pans resting on 
cross pieces, and retained by fastening devicesin the vat. The cold water 
is agitated by one or more rubber-lined partition strips, that are set lat- 
erally across the pans, and the vat divided by detachable partition strips 
into several vats, as required, 


IMPROVED FRUIT DRYER. 


William 8. Plummer, Portland, Oregon.—This is an improved apparatus 
for drying fruit, so constructed as to enable large quantities of fruit to be 
dried at the same time, the drying being done quickly and evenly. The 
firebox, into which fuel is inserted through a chute, leading in through the 
lining and case, and which is provided with a door atits outer end. Upon 
the top of the firebox is formed a square drum, which projects beyond the 
sides of the firebox and has pipes passed through and secured in holes in 
the top and bottom plates of its said projecting parts, so that the flame of 
the fire may circulate around the pipes and heat the air passing through 
them. The smoke and other heated products of combustion pass into a coil 
which passes around the drum, and from which a pipe leads out through 
the lining and case. 


IMPROVED CORN PLANTER AND GRAIN DRILL. 


John L, Hill, Climax, Kan.—This machine is convertible, being adapted 
for use both as a corn planter and drill. When used as a cultivator suita- 
ble adjustment brings the concave sides of two inner cutters of each set 
inward to move the soil toward the plants, and the concave sides of the 
outer cutter of each set outward to hold the cutters against lateral move- 


i ment. 


IMPROVED SULKY ATTACHMENT FOR PLOWS. 


William K. Bushnell, Burlington, Wis.—This improved sulky attachment 
for plows is so constructed as to leave the plow free to run in and out of 
the ground, to prevent it from wabbling, and to enable it to be readily con- 
trolled. 

IMPROVED HORSE HAY RAKE. 


John Badger, Belvidere, I1].—This embodies improvements in horse hay 
rakes, by which the hay is cleaned completely from the rake teeth in dump- 
ing, and the teeth locked into rigid position when in operation, and readily 
adjusted to different heights from the ground, 


IMPROVED HARROW. 


David McIrevey, Riceville, lowa.—This harrow is so constructed that it 
will adjust itself to any unevenness of the surface of the soil. It cannot 


"| injure the horses or the driver by being thrown against them, and may be 


readily adjusted into a large or a small harrow, as required. 
IMPROVED GRAIN SEPARATOR. 


Louis V. Davis, Elkader, Iowa.—This is an improved grain separator of 
simple construction, which is mainly designed for the purpose of cleaning 
seed grain, so that the best and heaviest grain only may be employed for 
seeding. <A novel feature is the combination with the trunk of a horizontal 
fan casing and air passages, said fan being arranged directly above said 
air trunk, so that its casing may serve to deflect and divide the ascending 
current, as set forth. 


IMPROVED TRANSPLANTER AND FERTILIZER. 


John H. Nolan and Benjamin Fitzpatrick, Chambers county, Ala.—The 
operation of this improved apparatus is as follows: The tube is filled with 
a fertilizing liquid, and a plant is placed on the ground. One handle is 
grasped by one hand and another handle by the other. The instrument is 
forced into the earth, carrying the plant with it by means of the hook, 
The rod is now drawn upward until the valve closes the tube and a second 
valve is opened, permitting a quantity of the fertilizer to escape. The 
valve is allowed to close when a handle is moved downward, forcing wings 
together, and carrying the earth around the plant. 


re 
NEW MECHANICAL AND ENGINEERING INVENTIONS, 


IMPROVED ELECTRO-MAGNETIC BOILER-FEED REGULATOR. 


Richard A. Hays, Elgin, 01].—This invention consists of alever connected 
with a steam supply valve of a boiler-feed pump, or with a valve in the 
water supply pipe, and with the armature of twoseries of electro-magnets, 
the said magnets being connected with a relay, which directs the.current 
through either series as may be required. When water is at the required 
level in the boiler, a float supports a spindle so that a guide touches a rod, 
completing the electrical circuit of the battery, exciting the relay magnet 
so that its armature is drawn toward it and into contact with the post. By 
this means a circuit is established, and the long arm of a lever is drawn 
toward a valve, which is thereby nearly closed, and remains so as long as 
the current is unchanged and the steam pump is only normally active. 
When the water drops in the boiler the float falls, and the current through 
the wires is broken, and the spring breaks the battery connection with the 
magnets and draws the long arm of the lever from the valve, opening the 
valve and admitting steam to the feed pump, which works with increased 
rapidity until the required water level is attained. 


IMPROVED STEAM PLOW AND SCRAPING ATTACHMENT TO 
CARS. 

Samuel T. Shankland, Laramie, Wyoming Territory.—This invention is 
an improved steam plowing and scraping attachment to cars, by which the 
plowing and scraping can be accomplished simultaneously with any num- 
ber of plows or scrapers at both sides of the track, and thereby the work 
executed by the power of a locomotive with few hands. It consists of a 
car with a centrally pivoted plow crossbeam, having hinged scraper beam 
extensions, A second car, with sliding beams guided in side boxes of the 
first car, is moved forward and backward by a locomotive, and operates 


by chains attached to the ends of sliding beams and drawhead of the mova- | 


ble car, a number of scrapers to and from the track, to carry the dirt up 
to the track after the ground has been plowed by the direct action of the 
locomotive and plows of crossbeam. 

IMPROVED CAR AXLE BOX. 


Richard B. Eason, New York city, assignor to himself and Silas A. Allen, 
of same place.- This consists of a car axle box having a flanged oil cham- 


ber or receptacle with an exit spout coming in contact with the packing | 


of the journal. The oil receptacle turns in bearings of the box, to bring 
the exit tube below a top opening for filling the same with oil. Onturning 
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it down again it is secured in position by a fastening bolt at the top passing 
through an extension flange of the receptacle. 


IMPROVED SAND PUMP REEL. 


William J. McKee, Petrolia, Pa.—This consists of the drive wheel of a 
sand pump reel, having rim, spokes, and hub in one piece, and provided 
with ears, rods, and nuts at the end of rods. By means of the nuts on the 
threaded portion of these rods the wheel may be drawn upon the tapering 
portion of the shaft as tightly as.:may be desired. 


IMPROVED ALARM LOCK. 


George W. Graham, Grand Junction, Tenn.—This invention consists of 
toothed bolts, moving at right angles to each other when engaged by a cog- 
wheel turned by a key after the common spring bolt is withdrawn. The 
vertical bolt lifts the crossbar and rings a bell on opening. 


IMPROVED PUMP. 


Jeremiah F, Furnas and William W. Furnas, Dysart, Iowa.—This device 
may be used either as a force or lifting pump at pleasure. It is made 
to answer both purposes without stuffing boxes, The piston and cylinder 
are submerged, which renders it unnecessary to prime it, and obviates 
freezing. 


IMPROVED SURGE RELIEVER FOR STEERING APPARATUS, 


Robert M. Mountfort, Brunswick, Me.—This invention is intended to 
prevent the twisting off of the rudder from the rudderhead by the pressure 
or power of the waves dashing on the rudder; and it consists of cushion- 
ing devices attached to the tackle blocks at both sides of the rudderhead. 


IMPROVED HOISTING AND CONVEYING APPARATUS. 


Francis A. Clarkson, Black Brook, N. Y.—This apparatus for hoisting 
and conyeying coal, casks, and other articles, is so constructed that it may 
be shifted laterally, as may be required. It embodies several new and in- 
genious devices calculated to add to its strength and efficiency, but which 
cannot be intelligibly explained without the aid of drawings. 


IMPROVED MACHINE FOR PUNCHING AND SHEARING METAL. 


Alfred Lee, Forest Grove, Oregon.—This invention consists of a toggle 
joint and two hand levers, and a peculiar arrangement of links for connect- 
ing the same, in combination with a punch and shears, By moving either 
or both of the levers the toggle joint is straightened, and the jaw moved 
downward with sufficient force to shear metal placed between the jaws, or 
to punch anything placed on the die in the recess in the standard. 


IMPROVED NEEDLE CLAMP FOR SEWING MACHINES. 


Joseph V. Morton, Winchester, Ky.—This invention consists in the 
arrangement of a clamping bolt, having a head for clamping the needle, 
and a shank that extends into a transverse hole bored in the lower end of 
the needle bar. It is notched toengage a wedge-shaped projection on a 
rod that extends upward in a hole bored longitudinally through the needle 
bar, and is capable of being drawn upward by a milled screw at the top of 
the needle bar, so as to draw the clamping bolt into the bar and clamp the 
needle. 

IMPROVED BOILER. 


Robert Excell, Chicago, 01].—This is an improved boiler for heating 
greenhouses, etc. Arched pipes are provided, the lower ends of which are 
connected with holes in the lower parts of the inner wall of the boiler. 
The pipes pass up along the inner wall of the boiler, and their upper ends 
are connected with a larger pipe passing longitudinally along the crown 
arch of the inner wall of the boiler, and its forward end is connected with 
a circulator. 


IMPROVED DEVICES FOR CUTTING AND PUNCHING SHEET 
METAL FOR CURVED PIPE ELBOWS. 


Greene Choate, East Saginaw, Mich.—Twoinventions. In the first the 
bed of the shears hasa cutting edge which is formed on an ogee or 
reversed curve. Arms project from the bed, and to them the arms of 
the curved shear blade are pivoted. The curved shear blade is the counter- 
part of the curved cutting edge of the bed. Eyes project downward from 
the arms of the shear blade for receiving rods that connect the same with 
a foot lever. A spring is attached to one of the arms and bears against a 
projection for throwing the curved shear blade upward. A sheet of metal, 
having been punched by another machine, is placed upon the bed of the 
shears, with two of its perforations on registering pins, when the curved 
shear blade is forced down by means of a foot lever, and the sheet is severed 
along the line of the cutting edge. 

The second device consists of a table having arranged across one of its 
ends a series of dies, a guide containing a gang of punches fitted to the 
dies, and a lever for driving the punches. 


IMPROVED TILE MACHINE. 


George S. Clark and William M. Pursell, of Piqua, O., assignors to said 
Clark and John O’Ferrall & Co., of same place.—This invention relates to 
the shaft and journal boxes of the machines; and it consists mainly in the 
combination of a square or polygonal shaftwith collars that form the jour- 
nals of the same, and with journal boxes and their supports. 


| 
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NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 


IMPROVED CAR HEATER. 


Edgar O. Huntington, Saginaw City, Mich., assignor to himeelf and San- 
ford S. Perkins, of same place.—This relates to that class of car heaters 
which are suspended below the bed frame of the car and charged from the 
outside of the same. It consists of a stove surrounded by a casing, to 
which air is supplied through side registers, to be heated up and transmit- 
ted, through drums with registers, to the interior of the car, 


IMPROVED DRAFT EQUALIZER. 


Levi W. Frederick, Hall, Ind.—This is a simpleevener that may be used 
for two or more horses. It can be readily adjusted to distribute the load 
evenly between.the horses, permits of the easy movement of each horse, 
and may readily be shifted to accommodate the required number of 


; horses. 


Sensis aha thane anneeEEEEEeenee 
NEW MISCELLANEOUS INVENTIONS. 


IMPROVED SAFETY ATTACHMENT FOR POCKETBOOKS, 


Thomas Ferguson, Parkersburg, Iowa.—This is an attachment for poc- 
ketbooks of all kinds, by which the same maybe secured easily to the 
pocket lining in such a manner that it cannot be withdrawn except by first 
releasing the fastening device. It consists of a base plate attached to the 
pocketbook with a sliding pin that enters raised guard sockets of the base 


| plate and attaches the pocketbook to the lining by being passed through 


the same. 
IMPROVED FURNITURE SPRING. 


John H. Dustan and Daniel W. Akin, Spartansburg, Pa.—This consists 
of a bed bottom consisting of longitudinal plate springs that have ends 
meeting, lapping, and fastened together subjacently, their continuity en- 
abling them to sustain the spiral springs. 


IMPROVED HORSESHOE. 


José R. Cancio, Pol, Spain.—This horseshoe is applied to the hoof by 
means of a metallic band, of a suitable width and strength, which may be 
lined with leather or other material at the under side, so as to produce a 
tightfrictional contact with the hoof. The shoe and band are connected 
with each other by front and lateral straps, which are riveted to the calks 


and secured by eyes and fastening screws at their upper ends to the band. 
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The Charge for Insertion under this headis One Dollar 
alinefor each insertion. If the Notice exceeds four 
lines, One Dollar and a Half perline will be charged. 


How to make Violins—Write J.Ranger,Syracuse,N.Y. 


State and County Rights for Sale.——Wilkinson’s 
Liquid Measure. Seeillustration on page374last volume 
ofthe SCIENTIFIC AMERICAN. Patented in the United 
States and Canada. AddressJ. W. Wilkinson, P. O. box 
1801, Meadville, Pa. 

Walrus Leather and fine Wool Polishing Wheels ; all 
sizes. Greene, Tweed & Co., 18 Park place, N. Y. 

Bookbinder’s Stock Cutting Machine. Send for Cir- 
cular. Frank Thomas & Co., Home St., Cincinnati, O. 


A rare opportunity for a good practical man.—On ac- 
comodatingterms a one half or whole interest in Machine 
and Repair Shop. J. A. Campbell, Farmington, Iowa. 

Manufacturers of friction clutches, please send cuts 
and prices to Wiles, Adams & Co., 18 and 15 Union street, 
Troy, N. Y. 

A Good Chance.—$2,500 will buy right of Talley’s 
Liquid Vent and AutomaticBung Vent. J. Talley, Kan- 
sas City, Mo. 

Three plain Cylinder Boilers, 34 in. by 35ft.; Domes, 
24 x 24 inches; in good condition; very cheap. Wilson 
& Roake, 261 Front street, New York. 

New and Improved Butt Machinery. Patterns and 
Fixtures for sale for making Cast Iron Butts. Will be 
sold at agreat bargain. Address, Box 123, Phillipsburg, 
N.J. 

84/’ x 17 ft. Lathe, $400; 16’ do., $175; 15/7 do., $150. 
4ft. Planer, $275. 18/7 Drill, $150. At Shearman’s, 132 N. 
3d St., Philadelphia, Pa. 

For Engine Lathes and Iron Planers, send for Tlus- 
trated Catalogue and Price List to Ames Manfg. Co., 
Chicopee, Mass. 

Small Fine GrayIron Castings a specialty. Soft and 
trueto patterns. A.Winterburn, 16 De Witt St., Albany, 
N.Y. 

Linen Safety Hose, all sizes, at lowest rates. Greene, 
Tweed & Co., 18 Park place, N. Y. 

Wanted—Second-hand 12in. Lathe. Address, 101 Lara- 
mnie City, Wyoming Territory. 

Wanted—A complete machine to make Wire HairPins. 
Replyto T. J. Goff, West Oakland P. O., Cal. 

For Sale Cheap.—Two Patents. Combined Tea Kettle 
and Steamer, and combined Foot Scraper and Wiper. 
Address J. A. Worley, Cleveland, O. 

West’s New Yankee Tire Setter. 
the wheel. Shrinks all around alike. 
ter, N. Y. 

For Sale.—One Spinning Lathe. Good as new. 
dress White Sewing Machine Co., Cleveland, O. 

Reliable Oak Leather and Rubber Belting. A spe- 
cialty of Belting for high speed and hard work. Charles 
W. Arny, Manufacturer, Phila., Pa. Send for price lists. 

Shaw’s Noise-Quieting Nozzles for Escape Pipes of 
Locomotives, Steamboats, etc. Quiets all the noise of 
high pressure escaping steam without any detriment 
whatever. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. 

For 18, 15,.16,and 18in. Swing Screw-Cutting Engine 
Lathes, address Star Tool Company, Providence, R. I. 

For Sale.—Second-hand 4 Sided-Moulder, with about 
800 knives; good as new; price $500. T. R. Bailey, Agt., 
Lockport, N. Y. 

John T, Noye & Son, Buffalo, N. Y., are Manufactur- 


Sets them cold on 
J.B. West, Roches- 


Ad- 


ers of Burr Mill Stones and Flour Mill Machinery of all ; 


kinds;and dealers in Dufour & Co.’s Bolting Cloth. 
Send for large illustrated catalogue. 

Electric Gas Lighting Apparatus, applied to public 
and.private buildings. The latest improvements. A. L. 
Bogart’s patent. Address 702 Broadway, N. Y. 

Removal.—Fitch & Meserole, Manufacturers of Elec- 
trical Apparatus, and Bradley’s Patent Naked Wire He- 
lices, have removed to 40 Cortlandt St., N. Y. Experi- 
mental work. 

Power & Foot Presses, Ferracute Co., Bridgeton, N. J. 


For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 


Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co., Pittsburgh, Pa. 


Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E. Lyon & Co., 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels—The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing,and Hose. Buy that only. 
'The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. Y. 


Steel Castings fromone 1b. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Solid Wroughtiron Beams, etc. see advertise- 
ment. Address Union Tron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Yocum & Son, Drinker st., below 147 North Second st., 
Philadelphia, Pa. 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

All nervous, exhausting, and painful diseases speedily 
yield to the curative influences of Pulvermacher’s Elec- 
tric Belts and Bands They are safe andeffective. Book, 
with full particulars, mailed free. Address Pulvermacher 
Galvanic Co , 292 Vine St., Cincinnati, Ohio. 

To Clean Boiler Tubes—Use National Steel Tube 
Cleaner,temperedand strong. Chalmers Spence Co.,N.Y. 


Territory, on a Useful Household Article, given away 
free. Address Ezra F. Landis, Lancaster, Pa. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co. now running; 8 years’ constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page 14. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twist Drill Co., Woonsocket, R. 1. 

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 


Reliable information given on all subjects relating to 
Mechanics, Hydraulics, Pneumatics, Steam Engines, and 
Boilers. by A. F. Nagle, M.H., Providence. R. I. 


J. H. T. and J. E. F. can calculate the 
sizes of change pulleys by the rule given on p. 138, vol. 
34.—C. P. H. can fasten emery to steel by first painting 
the steel with white lead in linseed oil, letting it dry, 
and then coating with a thicksolution of best glue.—S. 
W. will find directions for transferring engravings to 
wood on p. 188, vol. 30.—G. N. M. will find particulars 
of the screw threads on iron gas pipe on p. 378, vol. 32. 
As to galvanizing iron, see p. 315, vol. 36—R. M.’s 
question as to well water for drinking and cooking pur- 
poses was answered on p. 268, vol. 36.—G. H. will find 
some information as to raising fish artificially on p. 17, 
vol. 29. Heshould address Mr. Seth Green, Rochester, 
N. Y., as to spawn, etc.—C. L. R. will find directions for 
making rubber stamps on p. 156,vol, 31.—J. T. L. should 
know the laws of his State better than we do.—A. F. 
will find advice as to chicken cholera on p. 395, vol. 30. 
—G. S. will find directions for makingglue on p. 8, vol. 
32,—A. K. will find an answer to his query as to draw- 
ing acircle touching three other circles on p. 377, vol. 
34.—J. P. M. J. will find directions for making a storm 
glass on p. 75, vol. 30.—I. can cement rubber to brass by 
painting the brass with oil paint, letting it dry, and then 
gluing on therubber.—W. M. M. will find a good recipe 
for harness blacking on p. 299, vol. 38.—H.H. R. can 
galvanize iron ferrules by the process described on p. 
315, vol, 33.—M. S. F. and many others will find direc- 
tions for constructing refrigerators on p. 251, vol. 31.— 
Will J. Y. B., who inquires as to practical locomotive 
engineering, send his name and address?—F. T. C. 
should read our articles on granite ironware on pp. 325, 
340, vol. 36.—O. H. B. will find directions for skeleton- 
izing leaves on p. 155, vol. 31.—E. will find advice as to 
corns on the feet on p. 202, vol. 34.—F. M. will find an 
article on staining wood on p. 823, vol. 36.—A. R. T. 
will find directions for constructing a filter on p. 251, 
vol. 31.—D. B. K. willfind particulars of the Wisconsin 
reward, offered for a road engine, on p. 64, vol. 34.—H. 
S. will find a description of the motion of the wheels of 
a railroad caron a curve on p. 362, vol. 35.—J. R. G., 
JF, HL, CHF, 8. W., AK, IPL, NE, 
J.R. B., 8.8., J. B. O., N.W. K, J. C. B, C. G., 
J.G.,O. M.,and others, who ask us to recommend 
books on industrial and scientific subjects, should ad- 
dress the booksellers: who advertise in our columns, 
all of whom are trustworthy firms, for catalogues, 


(1) J. B. says: For the benefit of J. K. W. 
(No. 21, June 9, 1877), I would say that water cannot be 
sucked through a pipe faster than the head (in this case 
the atmospheric pressure) will drive it; to attempt more 
will part the water rope, if we may so call it; and when 
the parting reaches the pump, the latter being relieved of 
its load, the whole working force of the steam will be 
expended upon the engine alone; hence the high velo- 
city attained when the break has been effected. J. K. 
W. may find, either by calculation or experiment, the 
velocity with which the water will travel through his 
suction pipe by the head which he now has; if that rate 
of travel does not supply him with sufficient water, the 
remedy lies in increasing the diameter of his suction 
pipe, and notin increased velocity. Cocks or valves 
will avail him nothing. 


(2) J. B. says: The problem involved in 
No. 21, June 16, 1877, is fully covered by known physi- 
callaws. A stream of water acquires its velocity, be it 
more or less,in obedience to gravity, according to the 
sharpness of descent and the amount of resistance by 
friction..on its bed. But the surface of a stream of 
water always hasa pitch proportioned to the pitch of 
itsbed. It would therefore be impossible for a log (or 
anything) to lie on its surface without being impelled by 
gravity from the higher to the lower part of its surface, 
just as a ball would travel from the higher to the lower 
end of arailroad car let loose and traveling downa steep 
grade. The headway such log will make over the 


stream must depend upon its fall and the amount of. 


water it displaces in its travel. As there is the least 
amount of water displaced by the travel of the log 
when lying lengthways of the stream, and most when 
lying across the stream. The former position will give 
its quickest and the latter its slowest rate of travel, 
which correspond to the raftmen’s assertion. 


(3) H. W. P. says, in answer to A.’s query 
as to the speed of raftsin streams: It is because the 
frictionon side anc bottom of streams is so great that 
the center runs one third faster; and the deeper and 
heavier the raft, if it does not touch bottom, the faster 
it runs. In ordinary streamsthere are bayons to be filled 
by back water, which takes time; a raft also cuts across 
all bends in rivers, gaining time; and as soon as it 
strikes the center currentagain, it takes headway imme- 
diately. We used to run out lumber, etc., down a creek 
by holding the water in large dams, letting it offina 
body. <A boat starting 34 ofan hour after the dam was 
cut would overtake the first water in going 9 or 10 
miles, that is, it would run ahead of the water so that it 
wouldstopin the middle of the stream and wait for 
water. 


(4) R. C. W. asks: Will you please inform 


me how long cold can be kept up to freezing point by 
any chemical process without renewing the chemicals, 
and what chemicals are best for the purpose? A. Your 
question is somewhat indefinite. It should be borne in 
mind that cold, as weunderstand it, is occasioned sim- 
ply by loss of heat. A body may be kept at a low tem- 
perature for an indefinite length of time, provided it be 
constantly surrounded with a body colder, or at least 
not warmer, than itself, or provided that it be protected 
from the possibility of acquiring heat from any source 
—either by radiation, conduction, or convection. The 
former is a comparatively easy matter to accomplish, 
but the latter is rendered difficult, if not impossible, by 
reason of the difficulty of realizing a perfect non-con- 
ductor of heat, and other essentials. In the change of 
matter from the solid to the liquid or gaseous condition, 
a definite quantity of heat disappears; and the more 
rapid this change, the more noticeable the loss of heat. 
In changing to aliquid, the solid ice may reduce the 
temperature of immediately surrounding bodies to 
nearly its own temperature (32° Fah.). If it be mixed 


in a fine powder with salt, the liquefaction is more rapid 
and the temperature may sink to 40° below the freezing 
point of water (8° below zero). Powdered ammonium 
nitrate, when mixed with just sufficient water at 40° 
Fah. to dissolve it, sinks the temperature to zero. Four 
ounces each of potassium nitrate (saltpeter) and am- 
monium chloride (sal ammoniac), when mixed with 8 
ozs. water, willdothe same. Finely powdered sodium 
sulphate (Glauber salt) drenched with strong hydrochlo- 
ric acid will reduce the temperature 50° Fah., whilea 
mixture of two parts dry snow or fine ice with three 


parts of powdered calcium chloride will freeze the mer- | 


cury inthe thermometer (mercury solidifies at 40° Fah.). 
The most intense cold is produced by the volatilization 
of liquefied gases, such as sulphurous acid, ammonia, 
nitrous oxide, and carbonic acid. By means of the lat- 
ter a temperature of — 200° Fah. may be reached. As 
soon as the change is completed, the cooling action 
ceases, and of course the body will soon recover its nor- 
mal temperature by acquisition of heat from the sur- 
rounding bodies, unlessinsulated by means capable of 
intercepting the heat—conditions which, at best, can be 
only imperfectly attained. Animal fibers, feathers, 
charcoal, asbestos, etc.,are among the best non-conduct- 
ors of heat, while polished metals and the like are the 
poorest radiators. Carré’s method of refrigerating wa- 
ter by the promotion of its own evaporation (see p. 82, 


vol. 33) is perhaps the cheapest and most practical | 


method—not excepting natural ice—for maintaining 
low temperatures for lengthened periods. Of the quan- 
tity of material employed and the rate at which the lique- 
faction is permitted to proceed will depend on the 
length of time the low temperature may be maintained. 
This answer applies to several other queries, 


(5) P. F. McC. asks: 1. How can sealing- 
wax be made so that it will set immediately on applica- 
tion, and not adhere to papers coming in contact with it 
soon afterbeing applied to the matter to be sealed? A. 
Wax which contains a larger proportion of shellac and 


less of Venice tnrpentine hardens more quickly. Try | 
incorporating with it a little more powdered shellac by , 


fusion. 2. CanI use anything else that will adhere as 
tenaciously as sealing-wax? A. Perhaps a stick of shel- 
lac alone would answer the purpose. 


(6) 8. R. says: 1. I have had used on cuts, 
scratches, sores, etc., on dumb beasts, zinc variously 
prepared from chloride, oxide, iodide, phosphate, etc., 
but I fail to get it prepared so as to be lasting. A solu- 
tion is soon gone, an ointment lasts but a little longer. 
A. Do you mean metallic zinc, its oxide, or the salts? 
Zinc and its inorganic preparations are all lasting. Per- 
haps we do not getyouridea. If you mean that when 


applied they soon rub or wash off, perhaps forming , 


them into an emulsion with pure gelatin and a little gly- 
cerin would obviate the difficulty. 2. In what way can 
I put a foil or coating, or some other preparation of zinc, 
on leather so as to have it remain permanent, and so 
that the leather will remain soft and pliable? A. You 
can use a thin solution of caoutchouc in coal tar naph- 
tha as a cement. 

(7) S. W. asks: How can I make a flexible 
spirit varnish with such tenacity and pliability as not to 
be influenced by atmospheric changes? It is intended 
for finishing leather. A. What is known as spirit copal 
varnish will best serve your purpose. You will find it de- 
scribed on pp. 59 and 91, vol. 36. Wedo not know of 
another spirit varnish that will answer. 


(8) F. B.N., and others who ask for a good | 


walnut stain: Boil 1 quart water and add first 114 ozs. 
washing soda, and then, a little at a time, 214 ozs. of 
Vandyke brown. When the foaming has nearly ceased, 
add 34 oz. bichromate of potassa dissolved in a little 
boiling water; stir well and filter through a cloth. The 
color may be deepened with a drop or two of Bruns- 
wick black, or made of a warmer tone by increasing 
the amount of water and adding more bichromate of po- 
tassa. 
without much lapping; and when dry it takes a good 
coat of varnish. 


(9) E. E. W. asks: How can I make torpe- 
does suchas the boys use onJuly4? A. A little fulmi- 
nate of mercury is the material commonly used, also 
powdered chlorate of potassa and sulphur. To prepare 
the fulminate,10z. mercury is dissolved, with the aid 
of a gentle heat, in 844 ozs. by measure of nitric acid of 
specific gravity 1°4, and the solution is poured into 10 
measured ozs. alcohol, specific gravity 0°83; action soon 
ensues, with the evolution of copious white fumes, and 
the fulminate is deposited in white crystalline grains, 
which are washed with very cold watcr and dried ata 
very gentle heat. The greatest care shouid be observed 
in preparing this material, as it explodes with extreme 
violence when overheated as wellas by slight percussion 
or friction. 


(10) A. P. asks: Why is a fillet left in the 
corner of an axle bearing? A friend claims that the fil- 
let is left on bearing to prevent wear of brasses. Iclaim 
that itis left to strengthen axle. A. The fillet isleft to 
strengthen theaxle. 


(11) 8. H. W. asks: 1. How can I make a 
kaleidoscope? Should the reflecting strips of glass be 
of uniform width throughout their length, or should 
they be wider at one end than at the other? A. With 
ordinary illumination the reflectors may be parallel; but 
it is better to set them at an angle. The longer the tube 
the smaller the angle. In a tube 9 inches long, this 
should be about 8°, allowing 34 inch diameter for the 
eye aperture, 2. Is it necessary that the glass should be 
silvered? A. No; use a black backing, so as to leave 
only only one reflecting surface. 3. How and where 
should the bits of colored glass be arranged to get, the 
prettiest effect? A. Use a few small, brightly colored, 
angular, and prismatic pieces of glass, a few small glass 
tubes containing several drops of colored liqnids, and, 
if the figure is desired to contain curve lines, a few 
pieces of curved tubing (with or without liquid), and 
some colored beads. Place these loosely between two 
pieces of clear glass in a suitable cap, somewhat larger 
than the opening between the reflectors, and adjust the 
cap on the large end of the tube so that the light will 
pass through it. Too much shifting material in the cap 


will cause the figure to change sluggishly and imper- | 


fectly. The space between the glasses in the cap de- 
pends somewhat on the size of the glass tubing used, 
but should not much exceed half an inch. 
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Itshould be applied with a brush quickly, and | 


(12) W. E. B. asks: 1. How can an inex- 
perienced person finish a cane made from cabbage pal- 
metto wood? A. Fill the pores with common oil rosin 
varnish, and when dry, rub down with fine sandpaper or 
pumicestone. Then apply a fiowing ccat of spirit copal 
or French varnish. 2.Is this finish applicable to orange 
canes, with the bark on? A. The orange sticks should 
be smooth and dry. Use a filling of alcoholic shellac, 
and finish as above. 


(18) J. W. 8. asks: Can you give me direc- 
tions for making cupro-ammonium? A. Cupro-ammo- 
| nium or ammonio-cupric oxide is perhaps most readily 
' obtained by precipitating a strong aqueous solution of 
; sulphate of copper by the addition of ammonia water, 
filtering off the liquid and dissolving the precipitate in 
| a slight excess of strongammonia water. If an excess of 
the ammonia be used in precipitating the copperoxide it 
, Will redissolve the precipitate. To be used as a reagent, 
the cupro-ammonium solution must be concentrated by 
evaporation. 

Is there any substance that will dissolve, not decom- 
' pose, silk or wool? A. No, 


(14) A. A. W. says: Desiring to make a 
waterproof cloth more reliable for rough usage than 
rubber, I saturated some cotton goods’with linseed oil 
boiling hot, but failed to make a good waterproof. Can 
you give me a recipe for making such goods? A. Dis- 
solve in the oil about five per cent of beeswax, and pass 
through this the cloth previouslysaturated with astrong 
' solution of acetate of lead and dried perfectly. Instead 
| of dipping the cloth, the oi] is often applied with a 
brush. Alum solution is sometimes used instead of the 
lead salt. 


| (15) J. B. H. asks: What is the best method 

of treating quicksilver, used for amalgamating purposes, 
| ina quartzcrushing mill? The base metals in connec- 
| tion with the gold are metallic arsenic, manganese, sul- 
phur, iron pyrites, and white and yellow mundic. A. If 
we understand you, the best way would be to drive off 
, the sulphur, arsenic, etc., by roasting the crushed ore 
before introducing it to the amalgamating tubs. The 

mercury is recovered by distillation from the amalgam 
:in an iron retort, and condensing the mercury vapor in 
cold water. Ifthe mercury is contaminated with sul- 
phar and arsenic compounds, it may be freed from 
these by mixing it with a quantity of lime and heating 
‘in a close iron retort to about 400° Fah., which drives off 
the arsenic, and then transferring to a clean retort and 
dis‘illing off the mercury at a much higher temperature 
(662° Fah.). 


(16) T. says: Some tarletan which I care- 
fully put away last year I find tobe full of holes, as 
though eaten: by moths, What insect do you think 
would eat tarletan? A.Tarletan, which is often dyed with 
colors requiring an animalization of the fibers (that is, a 
treatment with gelatin, etc.) in mordanting, is much sub- 
‘ject to the depredations of the moth. 2. Of what is 
tarletan made? It does not appear to becotton. A. 
Tarletan is a cotton fabric. 


(17) F. W. M. asks: 1, Is a zincograph 
printed from a perfectly flat surface, as a lithograph is, 
or is etching necessary in preparing the plate? A. The 
plate is slightly etched with dilute nitric acid after the 
drawing is made. 2. If printed from a fiat surface, how 
is the design put upon the plate, and how is it made to 
adhere? A. In photo-zincography, a flat surface is used. 
The image on chromate of gelatin paper is washed, 
inked by passing the ink reller over it, and the lines in 
fatty ink transferred to the plate by carefully pressing 
the paper on it. The ink lines adhere 1o the metal as 
they do to the stone. 38. Do you know of any substance 
which will render soluble the bichromate of potash and 
gelatin waterproofing on paper, without injuring the 


‘fiber of the paper? A. This is accomplished, although 


imperfectly, by alkaline washes. 


(18) W. A. V. N. asks: Is there any for- 
mulaby which I can determine the pressure of steam per 
square inch in a vessel used to generate steam, but 
which we regulate by a thermometer, there being no 


steam gauge attached? A. If your thermometer is so 


arranged that it gives youthe temperature of the steam, 
youcan determine the pressure by reference to a table, 
or you can calculate it from the formula given on p.81, 
vol, 29. 


(19) W. B. B. asks: Which will run more 


easily up hill, a small wheel or a large wheel, ona 
smooth surface? A. <A large one. 


(20) B. J. T. says: Some of the ball play- 
ers say they can throw a ball on acurve to deceive the 
striker. Some say they can throw the ball in almosta 
direct line; andas it nears the striker it will diverge, 
taking ashort curve. Is it possible to throw a ball in 
thismanner? A. We have often watched skillful pitch- 
ers, but never have seen the action spoken of, and would 
require something more than mere assertion to make us 
believe it. 


(21) E. J. W. asks: What is the cracking 
which is frequently heard in steam radiators? A. Itis 
generally due to imperfect circulation, and the presence 
of airin the pipes. 


(22) J. M. says: A party here claims that a 
boat will draw or sink deeper where the water is shallow 
than in deep water. Also that it will draw less in the 
night than in the daytime. I deny the above assertions. 
A. We think you can do so safely. 


(23) G. G. asks: Is the trisection of an angle 
impossible? If so, why? A. Brande states “that the in- 
definite trisection of an angle cannot be effected by 
plane geometry, that is, by means of the straight line 
and circle, inasmuch as the analytical equation on 
which it depends rises to the third degree.” 


(24) W. H. C. says: I wish to build an hy- 
draulic engine, with a cylinder 10 inches in diameter by 
12 inches stroke, usinga pressure averaging 20]bs. How 
many foot pounds would it raise, provided the engine 
attained a velocity of 100revolutions per minute? A, 
Horse powers (pressure per square inch on pistonXarea 
of piston in square inchesxspeed of piston in feet per 
minute)+33,000. From this you will see that the power 
: varies directly as the pressure. 


(25) H. F. says: I have in one solution sul- 
phate of quinia, sulphate of iron, and phosphoric acid. 
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How may each be obtained separately? A. If there is ; 
nothing else in solution with these, the following meth- 
od may be employed: concentrate the solution and pre- | 
cipitate together the alkaloid quinia and the iron as fer- : 
rous oxide, by the addition of a sufficient quantity of | 
solution of caustic soda, and filter. Wash the precipi- 
tate with spirit of wine in which the alkaloid and ad- 
hering alkali (soda) are both soluble. Dry the oxide of 
iron thus freed from the quinia, dissolve it in the least 
quantity of dilute sulphuric acid, with the aid of heat, 
and crystallize out the sulphate by evaporation. Evap- 
orate the alcoholic solution carefully to dryness, and 
wash out the soda quickly with a little cold water, in 
which the quinia is scarcely soluble. Dissolve the puri- 
fied quinia in a small quantity of sufficiently dilute sul- 
phuric acid, and crystallize out the sulphate by evapora- | 
tion. Add to the solution containing the phosphoric , 
acid as ortho-phosphate of soda together with sulphate 
of soda, solution of barium chloride, until no further - 
precipitate forms. Filter, wash the precipitate with 
plenty of water, digest it fora short time with a little 
strong, warm nitric acid to dissolve out the basic phos- 
phate, and filter from the accompanying insoluble basic 
sulphate. Then stir into the solution, a drop ata time, 
strong sulphuric acid until a precipitate no longer forms, 
Filter the solution and crystallize out the phosphoricacid 
by evaporation. 


(26) J. C. says: Ihave an engine of 2 inches 
bore and 4 inches stroke, the boiler of which is 40 
inches high and 20 inches in diameter, with twelve 1 
-inch tubes. Boiler is bolted to a cast ironfirebox, 20x20 
inches. Could Iuse said engine on a boat 15 feet long 
and of 4feet beam, with a three-bladed propeller 30 
inches in diameter, and attain the speed of six miles an 
hour, the engine running at 200 revolutions a minute? 
A. The machinery will probably answer; but we think 
it might be better to use a smaller screw. 


(27) E. O. asks: What is meant by a bal- 
anced valve of a steam engine? A. A valvethatis re- 
lieved of the excess of pressure in its back. 


(28) L. 8. C. says: 1. Ihave an oscillating 
engine, cylinder 214x4 inches, steam pressure 100 lbs., 
revolutions 325; and also a boat 18 feet 6 inches long, 
drawing 22 inches water when loaded light. Can I use | 
a screw of small pitch, and couple direct from engine, i 
or must I reduce speed by gearing? A. You can couple | 
directly tothescrew. 2. If coupleddirect, what should 
the pitch be? A. Pitch from 21 to 3 feet. 


(29) E. A. C. asks: What is the proper pro- 
portion of lengthto breadthin the American flag? A. 
Flag makers say that it should be as 3 to 5. A flag10 
feet long should be 6 feet wide. There should be 13 | 
stripes (7 red and 6 white) and 38 stars. The blue ground 
should extend down to the sixth stripe, and in length | 
should be proportioned to that of the flag. 


(30) J. T. says: Please give the proper 
angle that a groove in apulley should have to be suit- 
able fora round band? A.It is considered good prac- | 
tice to make the groove withacurved section, having 
greater depth than width, so that the belt will not bot- 
tom as it wears. 


(31) N. 8S. says: We are told that, when a 
top is spinning in an inclined position, it is its centrifu- 
galforce which holds it up and keeps it from falling. 
Please expiain this: In a perfect top, onein which the 
quantity of matter is equally distriouted on all sides of 
its axis, is not the centrifugal force on all sides equal? 
Hence, does not the centrifugal force operate just as 
much in favor of gravitation as against it? Where, then, 
is there any balance of centrifugal force to counteract 
the attraction of gravitation? A. Quackenbos says, in 
his ‘‘ Natural Philosophy’: ‘‘The center of gravity is 
not overthe point of support all the time the top is 
spinning, but is constantly moving round the axis of 
motion, and, before the top can fall, in consequence of 
its being on one side of the axis, it reaches the other | 
side, and thus counteracts the previous impulse. Hence, 
the faster the top revolves, the steadier it is; as its mo- 
tionslackens, it gradually reels more and more, and 
finally falls.”’ 


(82) W. T. says: Ihave a steam yacht of ; 
the following dimensions: Keel 18 feet 6 inches long, : 
breadth 6 feet 3 inches, least depth 2 feet 5 inches. The 
engine is3!4x414 inches, and the propeller is of 22 inches 
diameter and 3 feet 6 inches pitch. With 75 lbs. steam, 
the speed of the boat is satisfactory; but the engine 
runs at a speed sohigh that I fear it will wear out fast. 
Could not I put ona larger propeller and obtain the 
same or a greater speed of the boat? If so, what style | 
and diameter had I better try? There is sufficient clear- | 
ance to put in a 24inch propeller without altering any- 
thing about the boat. A. The data sent are so incom- 
plete that we do not feel able to offer you much advice. 
We see no particular objection, however, to the use of a 
screw 24 inches in diameter, with a slight increase in 
pitch. 


(383) W. J. M. says: Our water reservoir is 
located about 1 mile from my office at an elevation of 
about 140 feet. I want to locate a gauge in my office 
which will show the depth of water in the reservoir. I 
arranged a column of mercury 1114 feet long; but when ; 
the water was turned on the mercury was forced out in ; 
a jet afoot above the top. I estimated that 140 feet 
would give a pressure of about 6144 lbs., which would 
sustain a column of mercury only about 123 inches. 
What is wrong about it? A. If you have estimated the 
height correctly, we imagine the trouble was caused by | 
opening the cock suddenly, or perhaps you did not have 
enough mercury in the tube. It seems to be high enough 
under the conditions stated. 


(34) B. & W. ask: How can we deodorize 
benzine? A. Properly speaking, benzine cannot be de- 
odorized. Much, however, of the disagreeable odor of 
commercial benzine may be removed by redistilling it 
witha quantity of good lime, and rejecting the first and 
last portions of the distillates. 


(35) F. B. 8. says: I have a refrigerator | 
with wooden shelves, which, by standing in a damp cel- 
lar during the winter, has become tainted to such an ex- 
tent that it affects food placed in it. How can I cleanse 
it? A. Rub the parts over well with a strong solution of 
ehloride of lime (calcium hypochlorite); and after let- 
ting stand a short time, rinse first with water containing 


i swadireaeting machine, A. H. Longly, Jr............ 


' Animal trap, 8. B. Fisher .... 


| Bed bottom, spring, H. W. Ladd 


‘ Belting rope, rawhide. H. Royer . 


a little carbonate of soda, and then with plenty of clean 


water. Dry,and expose to the air and sunlight, if pos- 


sible. 


(36) J. K. asks: 1. How many years will’ 


wrought iron water pipe, plain, with 34 inch internal di- 
ameter and ¥ inch shell, last if buried underground in 
clay say 20inches deep? A. If the water is pure, it may | 
last from 10 to 15 years. 2. Is galvanized iron pipe as good - 
as tin lined lead pipe as far as health is concerned for 
conveying waterfor general house use? A. No, Seep. 
244, vol. 36. 


(87) V. says: A. asserts that, by placing the ; 


large wheels infront and the small ones behind on a 
carriage, it will be running up hill. B. says it will not. 
What is the difference? A. As the axles are generally 
arranged, the disposition of the wheels would make the 


‘ front of the wagon the highest, but it would not neces- 


sarily act as when running up hill. 
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The Editor of the Scrz=NTIFIC AMERICAN acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 


On Blue Glass. By J. M. 
On Locusts. By H. J. L. 
On Accidents to Mechanics, By G.S. W. 
On a Nervo-Mental Force. By J. R. D. 
On the Carolina Lizard. By C. F. 8. 
On Canceling Postage Stamps. By W. K. P. 
Ona Torpedo Feeler. ByF. 
On the Occult Sciences. By J.B. 
Also inquiries and answers from the following: 
W. E.—S. R. H.—D. W. W.—D. S. F.—H. F.—H. M. 
—C. i. 8.—J. K.B.—J. F.L.—P. J. W.—C. B. J.— 
F. B.—C. R.—N. T. W.—A. K. 


HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 


‘ address of the writer should always be given. 


Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer’s address 
is given. 

Hundreds of inquiries analogous to the following 
are sent: ‘“‘Who sells the best filter for domestic use? 
Whose is the best oil stove? Who makes a three-way 


| machine for cutting threads on wrought iron pipe? 
; Who makes malleable iron castings? Who sells the 


best screw-cutting tools? Whose is the best steam 
pressure gauge? Who makes the beststeam whistles?” 
All such personal inquiries are printed, as will be ob- 
served, in the column of ‘‘ Business and Persvnal,” 
which is specially set apart for that purpose, subject to 
the charge mentioned at the head of that column. Al- 
most any desired information can in this way be expe- 
ditiously obtained. 


OFFICIAL. 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 
Granted in the Week Ending 


May 29, 1877, 


AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.] 


A complete copy of any patent in the annexed list, 
‘ including poth the specifications and drawings, will be 
| furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 


191,449 
191,420 
191,282 
. 191,261 


Adhesive composition, A. C. Fox 
Air coolingapparatus, E. Fixary 
Air or vacuum brake, W. J. Stevens.. 


Amalgamator, T, Walker............... 191,272 
Animal releasing device, C. G. House .. . 191,481 
Animal trap, E. B. Beach........ . 191,298 


. 191,829 
. 191,234 
. 191,280 
. 191,497 


| Animaltrap.J. M. Gleichman.. 
; Animal trap, L. F. Stevens 
Anvil and vise, combined, P. B. Hillyer. 


Apple-paring machine, etc., G. Bergner........... 191,300 
Atomizer, J. J. Essex (r) 1005 
Awl handle, G. W. Phenix . 191,463 


. 191,269 
« 191,248 
« 191,337 
. 191,291 


Bale band connection, wire, 8. L. Thorne 
Bale fastening, E. P. Morong... 
Bale tie, T. D. Hannon 
Bale tie, D. A. Tompkins 


Bank check book, M. C. Johnson ................68 191,486 
Barrel washer, A. Zoller .... ............secececeeeee 191,506 
Bearing for vertical shafts, etc., L. Webber . . 191,390 


. 191,244 
T004 
. 191,374 
. 191,398 
. 191,827 
. 191,326 
. 191,262 
. 191,225 
. 191,424 
. 191,247 

7,708 
191,887 
. 191,365 
191,288 


Bedsteadframe, J. M. Farnham (r). 


Bench plane, W: Wood a 
Bisulphide of carbon power, Fell & Bunster.. 
Boiler, R. Excell 
Boiler covering, F. B. Stevens . 
_ Boiler, water tube, E. Cope ... 

Book, J. M. Harper.. 
Boot tree, J. Miller 
Boot heel stiffeners, shaping, 5. “Kimball (r) 
Boots, making, J. S. Turner 
Bosom form, A. H. Pike 
Bottle-closing device,W. H. Hicks... 


Bottle stopper fastener, J. H. Parkhurst. . 191,251 
Box, wooden, G. Harrington........ ~ 191,236 
Brick kiln, J. A. Schultz - 191,376 
Bricks, etc., from slag making, J. Woodward...... 161,504 
Broom, J. & T. Roney. 191,373 
Brush, G. S. Snell... +o. 191,259 
Brush, J. Waddell. «.. 191,888 
| Buckle, J. Fenton.. . 191,880 
Buckle, B.C. Young (¢) eee 7,012 
Burglar alarm, I. Hogeland 191,343 
Button for carriage curtains, Trinks & Pramann.. 191,492 
Can opener, D. F. Fetter 191,416 
Car berth, sleeping, Alley & Fancher.. «- 191,238 
Car bumper, railway, R. D. Chatterton .... 191,404 


; Carriage thill and pole, A. Moffitt 


i Cheese cutter, A. Beausoleil ... 


Car coupling, D. M. Campbell (1) ..........+esee.. ve 7,108 
Car spring, A. Middleton -+- 191,861 
_ Car starter, J. Marsden .... + 191,855 
, Car wheel, N. Washburn....... 191,292 


Car wheel and axle, N. Washburn. 
Carding alarm, W. A. Hathaway. 
Carriage jack, C. Duecker 


191,298 
191,287 
191,410 
.. 191,459 
. 191,238 
191,480 
191,243 
191,249 
191,408 
«191,294 
wee 191,899 
... 191,396 
.. 191,297 
vee 191,229 
.» 191,230 
G07 
.. 191,466 
.» 191,281 
. 151,501 


Carriage canopy, child’s, C. E. Fosburgh 
Cartridge, metallic, B. B. Hotchkiss 
Cartridge shell, I. Kinney........... 
Cement for steam joints, S. Otley. 
Chair, folding, I. N. Dann.... 
Chair, nursery, L. I. Adams.. 
Chandelier, extension, J. T. Bruen 


Chimney cowl, Barry & Lane. 
Chimney top, L. K. Dutton.. 
Chimney top, T. B. Entwisle. 
Cigar box, C. Gluud (r)... 
Cigar box, J. H. Preater.. 
Cigar machine, F. W. Feigner : 
Cigarettes, manufacture of, A. Willis.. 


. 191,356 
191,274 
1116 
.. 191,378 
. 191,336 
we GMT 
. 191,220 
.. 191,441 
.. 191,467 
«+ 191,219 
. 191,487 
191,371 
191,347 
. 191,451 
. 191,458 
.. 191,476 
.. 191,369 
.. 191,227 
.. 191,368 
.. 191,458 
. 191,478 
191,395 
191,407 
. 191,509 
.. 191,250 
.. 191,419 
.. 191,484 
.« 191,825 
«+ 191,398 
. 191,471 
.. G8 
... 191,422 
w+. 191,240 
.. 191,889 
.. 191,348 
.- 191,468 
.. 191,268 
. 191,445 
191,485 
191,455 
.. 191,480 
.. 191,306 
.. 191,482 
«+ 191,246 
.. 191,346 
.. 191,814 
.. 191,808 
. 191,824 
191,474 
191,507 
.. 7,710 
.. 191,465 
.. 191,351 
. 191,488 


Clamp for tubing, M. Mattson 
Clothes wringer, J. Young 
Coffee pot, R. L. Nelson (r)....... eee 
Coffee, preparing, F. Silver. 
Coin holder, E. H. Guild ... 
Corn planter, F. B. Hunt (r)... 
Corrugating pipe sockets, M. Blake 
Corrugating metal, G. F. Kissam.. 
Corset clasp, G. W. Reynolds... 
Cotton chopper, G. W. Banks 
Crane, B. Jones _ 
Crate, folding, G. Robinson, Jr..................0006 
Cultivator, J. Jones. 
Cultivator, Lynch & Wright.. 
Cultivator, T. F. McNair 
Deodorizing compound, etc., H. Seligman 
Desk, J. R. Richardson 
Draft rod for tenders, W. R. Cross 
Dust pan, S. M. Rennie.. 
Eccentrics, securing and a justing, J. 
Electro-magnetic motor, R. J. Sheehy 
Engine, carding, R. F. Barker 
Engine, road, B. F. Cornish 
Engine, rock drilling, W. H. Elliot 
Engine, rotary, M. Nordmann, Jr.. 
Envelope, A.C. Fox 
Excavator, J. G. Stafford... 
Expansion joint, fire bar, F. R. Ellis. 
Feed trough, T. L. Block .. tee 
Feed water heater, F. B. Rico 
Felt fabric, E. Sealy (r) ... 
Fence, A. Gosnell 
Fence, K. S. Johnson 
Fence wires, etc., splicing, W. B. Hayden. 
Fence, barbed, L. P. Judson 
Fence, barbed, M. C. Richards..... 
Fence, barbed wire, J. F. Steward. 
Fence Post, W. Langham 
Fence post, G. B. St. John 
Fire escape, A. McCambridge... 
Fire escape, W. H. H. Sisum 
Fire extinguishing compound, F, Budy .. 
Flour, bolting, P. B. & A. B. Sprenkle.. 
Flying top, E. Mets 
Fountain, aerated water, J. C. Johnson.. 
Friction clutch, W. H. Clark 
Fruit dryer, R. B. Blowers .... 
Fruit dryer, W. M. Eddelman.. 
Furnace door, T. W. Rogers 
Furnace, glass, D. Bennett. 
Furnace, hot air, J. Magee (r) 
Furnace, kettle, J. F. Prath.... 
Furnace, ore roasting, H. G. Livermore. 
Furnace, steam boiler, C. F. Hunt 


Furnace, steam and air blast for, E. J. Jones ..... 191,438 
Furniture spring, Dustan & Akin.................66 191,828 
Game apparatus, W. E. Briggs... 191,223 


Gas burner, H. A. Whitney 
Gas burner, oil, C. G. Spengler. 
Gas regulator, A. F. Chase. 
Gate, H. W. Goodwin 
Glass shades, making of, H. Brooke .. 
Glove fastener, H. Texier. 
Glue, composition, J H. Craig (r) 
Grain binder, J. F. Steward 
Grain dryer, L. S. Chichester (r)... 
Grain drill, B. Kuhns (r) ...............+4.. sierdisie dete 
Grain headers, etc., raising reels of, C. A. Weed.. 
Grain separator, J. Shilling. 
Grain tally, P. S. Wiseman... 
Graining machine, J. R. Cross . 
Grasshopper catcher, S. Godard. . 
Grindstones, sharpening, H. F. &M. L. Bush 
Harness, water hook for, R. Lowell 
Harvester, D. Strunk 
Harvester reel, H. A. Adams 
Hay elevator, G. Hersman... 
Holdback, safety, C. H. Dow. 
Hoopskirt, A. Benjamin 
Horse collar, M. Turley (r).. 
Horse detacher, G. A. Hildebrand. 
Horse-hitching device, O. S. Hosmer.. 
Horse power, J. & H. Kolling 
Horseshoe nail, A. W. Kingsland . 
Hose reel, automatic, W. Neracher 
Ice, manufacture of, C. L. Riker. 
Insect destroyer, J. C. Melcher... 
Journal box, G. W. Sweeney. 


.. 191,498 
.. 191,381 
.. 191,402 
. 191,834 
«+ 191,224 
. 191.226 

a4 
191,264 
7,718 

7,209 
191,497 
191,377 
.. 191,508 
.. 191,318 
. 191,421 
191,308 
191,853 
.. 191,486 
.. 191,217 
.. 191,282 
«- 191,228 
. 191,277 
. Unt 
. 181,284 
191,429 


. 191,256 
191,360 
. 191,489 


Knobs to spindles, attaching, J. Naylor .. 191,363 
Ladder, H. L. Enne$..............cccccceeeeeeeeeeeee 191,413 
Lantern, Cash & Baron 191,401 
Latch and roller, J. T. Foster ...... 191,417 


. 191,400 
.. 191,462 
. 191,296 
191,317 
191,392 
191,488 
191,491 
191,425 
191,281 
. 191,367 
.. 191,510 
.. 191,290 
.. 191,508 
.. 191,386 
. 191,477 
. 191,309 
. 191,380 
191,406 
wicoet ace 191,370 
. 191,384 
.. 191,434 
.. 191,372 
.. 191,505 
.« 191,258 
. 191,276 
. 191,354 
. 191,273 
191,381 


Leather, whitening, etc., J. G. Buzzell 
Lock and key, A. H. Palmer 
Loom shed, Ashworth & Hanson 
Loom shed, Crompton & Wyman... 
Loom shuttle-driving mechanism, W. B. Willard 
Lubricating compound, G. W. Sweeney 
Lubricating compounds, P. Sweeney .. 
Lubricator, J. Harper 
Meat cutter, A. R. Gillis 
Meat holder, S. Poole.... . : 
Meat, curing, Simonds & Stevens. 
Monument, A. Smith. 
Motor, G. E. E. Bozerian . 
Mucilage bottle stopper, J. Tilghman .. 
Nail cutting machine, W. N. Severance... 
Nut lock, S. Caldwell 
i Oil and filter cup, A. J. Stevens.. 
; Oilstill, J. T. Coleman 
i Ore washer, J. Richards 
| Oysters, opening, T. W. Temple. 
Packing engine, E. C. Johnson.. 
Painting laths, W. Roberts... . 
Pantaloons, I. Zoellner... 
Pantograph, E. T. Pearl.. 
| Paper box, M. Backes 
Paper collar, E. E Mack 
| Pavement, Z. Waters..... 

Pen rack, H..W. Forman......... 
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. 191,442 | 
« 191,242 | 
. 191,461 


191,444 


Pianoforte, Kranich & ; Bach eee 


Pipe elbows, cutting out, G. Choate . -191,311, 191,321 
Plow, W. S. LAWTene .........cceeeeeeceececeeeeeees 191,446 
Plow,F. Rick 191,469 
Plow, J. W. Thom 191,267 
Plow, rotary, W. Freeborn. .. 191,832 
Plow, sulky, F. A. Hill «- 191,342 
Pneumo-electric bath, Huffman & Hutt. -. 191,432 
Post hole digger, T. S. Disston.. . 191,820 
Potato digger, M. Dargitz ...... - 191,409 
Preserving wood, etc., Roge et al «.. 191,257 
Printed sheet delivery, S. D. Tucker.... «.. 191,494 
Printing, press, C. Potter, Jr........ . 191,289 
Propulsion of vessels, T. Seabury.. --- 191,475 
Pump and engine, S. D. Simmons.. ++» 191,258 
Pump force, C. H. McKeehan ........ + 191,457 
Pump, vil or other deep well, D. L. Lewis. . . 191,448 
Pump plunger, H. H. Tuttle....... .... «. 191,271 

Pump reel, sand, W. J. McKee . . 191,358 

Pump rod adjuster, D. L. Lewis . 191,447 

Pump, sand, W. H. Birge .............. ectetonte tee «191,802 

Pump, steam vacuum, E. S. Blake.... . 191,397 

Pyrometer, E. Brown (r)............. ~ 402 

Railway frog, J. T. Richardson’. . 191,470 
Railway ticket, E. G. Johnson... . 191,435 
Road scraper, L. F. Jefferson..... «+. 191,287 
Rock drill, expanding, W. R. Burt.. . 191,807 
Roofing scaffold, J. A. Goodnough 191,333 
Sadiron heater, W. H. Haylock 191,340 
Sail hank, A. Mehu............. ~ 191,359 
Sash fastener, A. Chamberlin. . 191,403 
Sash fastener, T. Stuart ........ ...... «+» 191,383 

Sawing machine scroll, J. ‘i. Hopkins ee 191,239 
Screw thread counter, C. C. Coleman «+. 191,815 
Seal, metallic, F. A. Ferris............ ... 191,828 
Seed drill and fertilizer, Kuhns et al. ++ 191,443 
Seeding machine, D. Strunk........ . 191,487 

Sewing bobbin winder, T. McGrah. 191,456 
Sewing books, Heyl & Brehmer......... 191,426 
Sewing needle clamp, J. V. Morton .. 191,362 
Sewing machine shuttle, G. H. Thomas 191,268 
Sewing, preventing back motion in, G. M. Conover 191,316 
Shoe fastenings, F. G. Farnham . 191,414, 191,415 

Shutter worker, W. P. McCobb. .. 191,454 

Skate, roller, Leggo & Ireland ..................065 191,350 

Skiving machine, E. J. Foss ae. 191,418 
Sled, coasting, C. R. Van Hoesen... «.. 191,496 
Sleeve button and stud, J. S. Horton « 191,344 
Sleigh runner, C. Smith... ....... . 191,481 

Smoothing iron chill, J. F. Bless . «+. 191,221 

Snap hook, J. Hall................. «+. 191,423 
Snap hook, Robinson & Ellis..... «+. 191,472 
Soldering process, Clark & Harris . 191,405 
Spark arrester, J. N. Weaver (r).. : VAG 
Spirit level, Ward & Bedworth 191,389 
Stamp, hand, E. L. Tarbox. 191,265 
Station indicator, J. Mantell........ ... 191,452 
Stone, etc., dressing, H. A. Kimball. +. 191,241 
Stopper attachment, B. Arnold... we 191,295 
Stove, C. Diom............... 2... ‘ . 181,319 
Stove, heating, T. White................ . 191,499 
Stove fire extinguisher, J. M. Van Dyke. -. 191,495 
Straw cutter, W. Kachin ............. « 191,288 
Stud fastening, M. Zacharias................... 0.008 191,394 
Sugar machine, cube, Westermann & Mursch..... 191,391 
Syringes, tube holder for, M. Mattson.. -.. 191,857 
Target, D. W. Hoshall............... «+. 191,845 
Telegraph, copying, L. Pickering. . 191,464 
Telegraph printing, R. J. Sheehy . . 191,479 
Telegraphs,quadruplex, F. W. Jones. 391, 439, 191,440 
Thill coupling, C. C. Hinkley. 191,285 
Thrashing machine, R. Durand 191,280 


Thrashing band feeder, I. H. Green 


Three horse equalizer, W. McClelland 191,245 
Tickets, printing, etc., B. C. Pole... 191,254 
Tile machine, Clark & Purcell .. ae. 191,313 
Tire heater, P. W. Cassil.... «+» 191,810 
Tobacco, drying, C. Losee.... +. 191,450 
Tobacco pipe, S. H. Thurston. «. 191,385 
Toy velocipede, J. E. Conklin. . 191,278 
Transplanter and fertilizer, Nolan & Fitzpatrick.. 191,364 
Trigger for firearms,M. Heuser ...... ........... 191,341 
Truck and bag holder, D. S. Wing . «+. 191,502 
Truck, barrel, E. E. Blinn. «-~ 191,222 
Type writer, C. Stanton . « 191,382 
Valve, 8. L. Wiegand.............. . 191,500 
Valve for steam engines, J. F. Allen . « 191,275 
Valve for twin engines, P. Lohmeyer .. . 191,852 
Valve,steam, E. Cope 191,226 
Valve, steam, S. Curtis 191,2%9 
Vapor burner, L. Fischer (r). 1,106 
Vaporburner, R. W. Park .... see 191,252 
Vegetable slicer, F. Schmitt ........ ~ 191,375 


Vegetable slicer, etc.,, J. P. Dunwald. « 191,822 


Vehicle running gear, Drew & Robinson.. . 191,321 
Vehicle spring, C.J. Holman ..................00005 191,428 
Ventilator, car, P. T. Kester 191,349 
Wagon axle, W. F. Buckelew... - 191,305 
Wagon brake lever, J. P. Outson. . 191,366 
Wagon, dumping, J. G. Stafford. . 191,488 
Washing machine, D. Best.... 191,301 
Watch key, G. W. Harris.......... . 191,338 
Water wheel, turbine, B. D. Holmes. « 191,238 
Water wheel, turbine, J. H. Smith . ~ 191,379 
| Wheeland axle, J. Humphrey....... « 191,286 
Whiffletree fastening, 8S. M. Hamblin. . 191,285 
Whiffietree, eyebolt for, C. S. Ells.. +. 191,411 
Wind instrument, E. P. Needham .. -. 191,460 
Windmill, L. H. Bennett............. . 191,299 
Window glass ornamented, R. M. Tudor.......... 191,270 
Window screen, 8. Roebuck...............ccccee eens 191,473 
Wire screw and nut, J. T. Brunen . 191,304 
Woven fabrics, making, E. Posselt................. 191,255 
Wrench, S. C. England «.. 191,412 
Wrench, A. V. Trust...... « 191,493 


DESIGNS PATENTED, 


10,009.-CARPETS.—F. E. Allen, Yonkers, N. Y. 

10,010, 10,011.—CASSIMERES.—F. S. Bosworth, Provi- 
dence, R. I. 

10,012.—-CaRPET.—J. Campbell, London, England. 

10,018.—-CASSIMERES.—F.. Carpenter, Glendale, R. I. 

10,014 to 10,017—SPrrit LEVELS.—L. L. Davis, Spring- 
field, Mass. 

10,018.—CIG AR PIPES.—W. Demuth, New York city. 

10,019. DRINKING FoUNTAINS.—J. W. Fiske, New York 
city. 

10,020.—-CHAIN .—G. F. Gleason, Newark, N. J. 

10,021.—T ASSELS.—G. S. Hensel, Philadelphia, Pa. 

10,022.—T y PpEs.—J. Herriet, New York city. 

10,028, 10,024 -—MONUMENT.—J. Morgan, Brooklyn,N. Y. 

10,025.—BILLIARD TABLES.—C. Schulenburg, Detroit, 
Mich. 

10,026.—-BRACELET.—M. Sternheimer, New York city. 

10,027.-STOVES.—N. 8. Vedder et al., Troy, N. Y. 

10,028.—-SHOW CARDS.—J. C. White, New York clty. 

10,029.—DooR KNnoBs.—L. Widmayer, New Britain, 
Conn. 

(A copy of any one of the above patents may be had by 
remitting one dollar to MUNN & Co., 37 Park Row, New 
York city.] 
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Advertisements, 


Inside Page, each insertion - - -'75 cents a line. 

Back Page, each insertion - = -- $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measuremeni, as the letter press. Adver- 
tisements must be received -at publication office as early 
as Friday morning to appear in next issue. 


Dr. Lane’s Remedy neverfails. We 

guarantee a@ positive cure, no matter 
ow long standing. Trial bottle sent 

to any sufferer free of charge. Address 

the sole proprietor. 

ond Btreet, New York. 


CATARRH 
CURE FREE 


FREDERICK W. HALE, 18 


EVERY DESCRIPTION OF STEEL AND 
Iron Set Screws, Square, Round, and Hexagon Head 
Cap Screws, Machine, Gun, Sewing Machine, and Piano 
Serews, manufactured at low pricesbyL. F. STANDISH 
& SON, 26 Artisan St.; New Haven, Conn. 


INVENTORS 


FLL a ae ee eae 
Wishing to introduce their Inventions, or to dispose of 
their Patent Rights, send stamp for circular. 


MASAC & CO., P. O. Box 1654, Phila, Pa. 
WANTED—PARTNER TO PATENT A 


Hominy-Mill Improvement, consisting of an Automatic 
Hominy-Mill Feeder and ‘Discharger, making from 1 to 
100 charges per hour. Will sell entire interest, or will 
give one-half interest for money to operate it. Guar- 
antee it 10 work or no sale. Modelcompleted. Address 
P. K. WOOD, Terre Haute, Ind. 


NOTICE TO PATENTEES. 
Special attention given to the sale of patents upon the 
most favorable terms. WILKINSON & WELLS, 


Attorneys and Counselors, 137 Broadway, N. Y. 
Collar Button, and our catalogue, 
free to all who send 3 cent stamp. 


G O O D W. K. Lanphear, Baltimore, Md. 


Blake's Patent Stone & Ore Crusher. 


y, NEW PATTERNS, with important im- 
portant improvements, and abundant 
strength. This is the only machine used 
by the principal MUNICIPAL, RAILROAD 
and MINING CORPORATIONS and CoNn- 
TRACTORS in the United States and 
foreign countries, for breaking hard and 
brittle substances TO ANY SIZE. Send 

for circular. Address, 

BLAKE CRUSHER CoO., New Haven, Ct. 


A month and expenses, SALESMEN WANTED 


$05 CANDY snnvetties te 
turn postage. HL. Surrm & Oo., Confectioners, Cincinnati, O- 


AGENTS WANTED TO SELL U. S. BURGLAR 
Alarms at $1.00. Can double wou money and sell 
rapidly. Depot 107 N. 9th 8t., Phila. 


SECOND-HAND ENGINES AND BOILERS FOR SALE, 
Portable and Stationary. Junius Harris, Titusville, Pa. 


The George Place Machinery Agency 


Machinery of Every Description. 
121 Chambers and 108 Reade Streets, New York. 


UNE WOOD WORKERS 


\BAND Saws, scroLt SAWS 


PLANING & MATCHING MACHINES 
--\ UNIVERSAL HAND JOINTERS 4 


The SCIENTIFIC AMERICAN is devoted to the in- 
terests of Popular Scienc’é, the Mechanic Arts, Manu- 
factures, Inventions, Agriculture, Commerce, and the 
industrial pursuits generally ; and it is valuable and in- 
structive not only in the Workshop and Manufactory, 
but also in the Household, the Library, and the Reading 
Room. Each volume contains hundreds of Notes, 
Receipts, and Suggestions and Advice, by Practical 
Writers, for Working Men and Employers, in all the 


various arts. 
BURY DRILL CHUCKS, 


DAN Perfected and Price reduced. 


Manuf’d by the HULL & BELDEN CO., Danbury, Ct. 
FOR THE LATEST IMPROVED STAVE 


Heading and Shingle Machinery, also the celebrated 
Bailey Gauge Lathe, Second-hand Boilers and Engines, 
or Special Machinery, address T. R. BAILEY, Agt. 


Lockport. N. Y. 
CLUT 


INST ORS. 


<AND EL 
VOLNEY W.MASON &GO.PROV.R.L 


‘our own town. Terms and $5 outfit 


a Week in 1 
. HALLETT & CO. Portland Maine. 


free. 


$66 


PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., Cincinnati, O. 


ig 
$50 © SCREW CUTTING FOOT LATHES—| 
e .Foot Drill Presses._ Send for Circular to 


Boull’s Patent , Reverse Motion 
\\\| Trl Ze py 


Paneling, Va- 
| Gg 


PAYS to sell our Rubber Hand Printing Stamps. | 
Terms free. G. A. HARPER & BRO., Cleveland, O. 


riety Moulding 
& Dovetailing 
Machine. Cuts 


> 
design or style 
of mould in the 
solid wood with 
neatness and 
dispatch. 

Is a first-class 
Shaper, Edge, & 
Scroll Moulder. 
Does genera} 
ae, =Dovetailing 

with thick or 

thin stuffs. Simple. Durable and 
Efficient. {¢#~ Send for Pamphlet 
rand Sample of work. Improved 
. Solid Steel Cutters for all kinds of | 
Variety Moulders made to order, and warranted by the 


B. C. MACHINERY CoO., | 
Battle Creek, Mich. 


¢ 


, of Sections—whic! 


INVENTORS. 


Our next sale of Patents at Auction will take place 
July 16th. Inventions not received before June 2th 
must hold over until September sale. GEO. W. KEELER, 
Auctioneer, Salesrooms, 53 & 55 Liberty St., N. Y. city. 
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ALUABLE ROLLING MILL, FACTO- 
RY PROPERTY AND WATER-POWER FOR 
SALE.—The undersigned, assignees in bankruptcy of 
the estate of the Iron and Steel Works, offer for sale the 
yaluable Rolling Mill and Spring and Axle Works belong- 
ing to said estate. 
his property is located in the village of Birmingham, 
New Haven county, Connecticut at the junction of the 
Naugatuck and Housatonic rivers, and directly upon the 
lines of both the New Haven, Derby and Ansonia, and 
the Naugatuck railroads. 

It consists of two tracks of land having a frontage in 
all on the main street of the village of over six hundred 
feet, with a rolling mill forthe manufacture of merchant 
iron, a spring and axle shop, brick officeand other fac- 
tory buildings thereon, together with the large steam 
engine and valuable water privilege connected there- 
with, and the engines, machinery, rolls, tools, utensils, 
implements, and appliances for the equipment of a mer- 
chant mill and spring and axle factory, all in complete 
order and ready for immediate use. 

The property may be seen upon application on the 
premises, or tothe undersigned at New Haven, Ct. by 
whom any further information will be given if desired. 

HOBART B. BIGELOW, CHARLES M. CHARN- 
LEY, LOUIS H. BRISTOL, Assignees. 


MIXED CARDS, with name, 10c. 


and stamp. 
Agent’s Outfit, 10c. COK & CO., 


Bristol, Ct. 


N. F. BURNHAM’S 
1874 


Is declared the ‘*standard turbine,’’ 
by over 600 persons who bought and use 
them with part and full gate open. 
Pamphlets Free. 
N. F. BURNHAM, York, Pa. 


O T i S’ SAFETY HOISTING 


Machinery. 


OTIS BROS. & CO., No. 348 Broadway, New York. 
GLASS OILERS, coS Ya itr VN; Cincinnath 


week to ents. $10 Outfit Free. 
O. VICKERY, Augusta Maine. 


5 wE ENAME L 
in FINE JET BLACK every variety of turned woodwork 
arts of machinery;casting’s;tin-ware and other metal 
work ENAMELED JET GOODS in wood or metal,made to avder 
AMERICAN ENKMELCO.!17WarRen StPROVIDENCE, R.4) 


Pond’s Tools 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue.. DAVID W. POND, Successor to 
LUCIUS W. POND. Worcester, Mass- 


$55 & $77 8. 


L. SMITH HOBART, President. 
J. C. MOSS, Superintendent. 


» WATER WHEEL 


NEW-YORK 


TYPE-METAL RELIEF PLATES. 


A SUPERIOR SUBSTITUTE FOR WOOD-CUTS 
AT MUCH LOWER PRICES. 


These plates are engraved almost entirely by photo-chemical 
means, thus avoiding the old, slow and tedious method ofengrav- 
ingon wooden blocks, where the workman is compelled to engrave 
each line separately by cutting away the wood around it, often 
spending many days upon a plate a few inches square. 

In appearance ourrelief plates are the same as regular stereo- 
types, being mounted type high on blocks ready to be set up and 
printed from, with type, on any ordinary press. 

They can be used directly and will wear as long as any type- 
metal plates, but if a great number of impressions are wanted, 
duplicate 

ELECTROTYPES AND STEREOTYPES 
can be made from them the same as from wood-cuts. 

They have a printing surface as smooth asglass, and the lines 
are engraved deeper than they are in hand-cut plates. Notwith- 
standing the /ow prices at which they can be furnished, they are 
very much superior to wood-cuts, and in some classes of work are 
rapidly taking the place of lithography. 


REFERENCES. 


Among those who manifest their satisfaction withour work, by 
continued orders, we may mention:—D. Appleton & Co., Scribner 
& Co., Frank Leslie, A. D. F. Randolph & Co., G. W. Carleton 
& Co., The American Tract Society, Robert Carter & Bros., Munn 
& Co, Pub. “Iron Age,” Pub. ‘Illustrated Weekly,” Pub. 
““McGee’s Illustrated Weekly,” and also a large part of the 
Principal publishers and manufacturers throughout the country. 


COPY. 


Almost all kinds of Prints or Engravings from Wood, Stone, 
Copper and Steel may be reproduced directly. Theregutsttesare, 
clean, distinct black lines or stipple work, on white or only 
slightly tinted paper. All Photographs and Pencil Sketches 
onust first be drawn in tink. We keep a corps of artists 


| constantly employed, trained to do this work in the best manner. 


We can make drawings from photographs or tin-types taken in the 
usual way. They may be of any size, but should, of course, show 
the object distinctly. 

Drawings for our use, unless intended to be redrawn, should 
be on a smooth white surface, in perfectly black lines, and 
usually twice the dimensions each way of the desired plate. 

Copy for fac-similes of handwriting should be in erxfectly 
black tnk, on smooth white paper, written with a full pen, and 
without use of blotting paper. 

TIME. 

While we can engrave a platein a fewhours that would occupy 
a wood-engraver a month, and often do so, yet with the large 
amountof work constantly on hand and promised, we cannot usually 
engage to fill an order for a single plate in less than from three 
to six days; larger orders will, of course, require longer time. 


CHANGE OF SIZE. 


In reproducing wood-cut prints, the size can often be consid- 
erablyreduced ; butifthe reduction is great, the lines become so fine 
and close together that they will not print well. Coarse wood-cuts, 
such as are generally used in Newspapers, may often be reduced 
to half their linear dimensions, but_ ize waod-cuts will admit of but 
little reduction. 


Send Stamp for Tllustrated Circubar. 


Most steel plate prints and lithographs will not admit of any 
reduction, and even when reproduced, the same size in relief, 
require considerable care in printing. 

All kinds of prints generally look bad when much enlarged, 
asthe lines become very coarse and ragged on the edges; thougk 
we have sometimes Made very effective cuts for posters and hand- 
bills in this way. 

In all cases of enlargement and reduction the relative propor- 
tions remain the same. 

It must not be forgotten, however, that by redvawzxg, prints of 
anykind can be enlarged orreduced to any desired size. 


PROOFS. 

We will, whenever desired, furnish tin-type proofs of drawings 
made by us, for examination and approval, or correction, before 
engraving. 

A printed proof is sent with each plate when delivered, which 
may always be equaled or surpassed in actual work with proper 


usage. 
PRICES, 

It is impossible to give a scale of prices by the square inch for 
miscellaneous job-work, as sometimes a small cut two or three 
inches square may require as much work as another one a foot 
square. We can, however, give an average inch rate to newspaper 
publishers whose work runs uniformly about the same from week to 
week, especially when they furnish us with copy already prepared— 
such as prints and pen-and-ink drawings. 

In sending for estimates, be careful to send usthe copy we are 
to work from, with full specifications as to size and quality, and 
remember that it is the same with engraving that it is with every- 
thing else; the price will vary greatly with the quality of work 
ordered. 

Never, directly or indirectly, ask us to give yoz better prices 
than we give our other customers, as we try to treat all alike. 

The great advantage of our method of engraving enables us to 
give better work at lower prices than can be given by any other 
method for the greater part of such work as would be given to 
wood-engravers, though in very small pieces of the poorer grades 
of work the advantage is not so great, and in very coarse work 
such as is usually engraved on mahogany and pine, our process 
gives us no advantage over the wood-engraver. 

To estimate properly upon any piece of work, we must under- 
stand just what is wanted. We guarantee all our work to be 
executed ia the style agreed upon. 


TERMS. 


OUR TERMS are CASH ON DELIVERY, except by special 
agreement. 

Orders from parties not known to us must be accompanied by 
an advance of at least half the price, or satisfactory City reference. 

Goods sent by Express will be C. O. D. Where plates are oma 1} 
they may be sent by Mail upon receipt of price and pestage. 
Remittances must be by draft on New-York or P. O. money order, 
payable to the order of Photo-Engraving Co., or by registered letter 
—not by Checks on Local Banks. 

We pledge ourselves to meet the reasonable demands of those 
who employ us. If, in any case, we cannot do so, we will refund 
the money advanced. 


lover.) 
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BEAMS & GIRDERS 


(JHE UNION IRON MILLS, Pittsburgh, Pa., Manu- 


facturers of improved wrought iron Beams and 
Girders (patented). 
1 The great fall wile: ne taken 
ron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto callthe pe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by referenceto pages52&54 of our Book 
- will be sent on application to those 
contem: ating the erection of fire proof buildings—THE 
COST CAN ACCURATELY 'ALCULATED, the 
cost of Insurance avoided,and the serious lossesand in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. Itis 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 


lace in the prices of 


| and Iron, thatin many cases the latter would be adopted. 


Weshallbe pleased tofurnish estimates forallthe Beams 
complete, forany specific structure, sothat the difference 
in cost may at once be ascertained. Address 
CARNEGIE, BROS. & CO., Pittsburgh, Pa. 
or makers of useful and sale- 
PATENTEES able articles should send me 
samples. I advertise direct to 25,000 Agents and Dealers, 


Articles retailing for 25 cents or less preferred. 
C. COOK, 46 Madison St., Chicago, Ills. 


$5 to $20 


ver day at home. Samples worth $5 


free. STINSON & CO., Portland, Me. 
i LIGHT C A S T | N G S to order promptly. 
i Plain, B: ed, 
GRAY IRON Galvanized. 


We make a  Seectalty of light work. 
LIVINGSTON & CO,, Iron Founders, Pittsburgh, Pa. 


SPARE THE CROTON AND SAVE THE COST. 


Driven or Tube Wells 


furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 414 Water St., N.Y. 
who control the patent forGreen’sAmerican DrivenWell 


TO ELECTRO-PLATERS. JEWELERS, AND | 
WATCHMAKE 


'C RS. 

BATTERIES, CHEMICALS, AND MATERIALS, in 
sets or single, with Books of instruction for. Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfield Street, Boston, Mass. 


Illustrated Catalogue se nt free. 


STHAM PUMPS. 


FIRST PRIZES, CENTENNIAL, PHILA., VIENNA, 
PARIS, NEW YORK, BALTIMORE, BOSTON. 
Send for circular of recent patented improvements, 

THE NORWALK IRON WORKS CO 
Prices Reduced. South Norwalk, Conn. 


WESSELL METAL,,A PERFECT IMITA- 
tion of gold in color, surface, etc., for manufacturers of 
imitation jewelry, and other workers in fine yellow 
metal. Wessell Manuf’g Co., No. 204 East 23d St., N.Y. 


OU ask WHY we can sell First. 

Class 7 1-3 Octave Rosewood Pianos 
for $290. Our answer is, that #t costs 
less than $800 to make any $600 Piano 
sold through Agents, all of whom 
4 make 100 per et. profit. We have w 
Agents, but sell DiREcT to Famili 

at Factory price, and warrant five year: 

@ We send our Pianos everywhere for trial 
and require no payment unless they are 
found satisfactory. Send for our Illustrated Circular, which gives 

particulars, and contains the names of over 1500 Bankers, Mer- 
chants and Families that are using our Pianos in every State of the 
Union, Please state where you saw this notice, Address, 


U.S. PIANO CO., 810 Broadway,N. Y. 


$12 a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 


Wood-Working Machinery, 


Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel’s Planers, Richardson’s Patent Im- 
roved Tenon Machines, Mortising, Moulding, and 
Bo. Saw Machines, and Woo d-Working Machinery gene- 
rally. Manufactured by 
WITHERBY. RUGG & RICHARDSON, 
26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 


LEFFEL WATE WHEELS. 


With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 
FINE NEW PAMPELET FOB 1877, = 
Sent free to those interested. Qe 


James Leffel & Co., 
Springfield, O. r 
tog Liberty St., N.Y. City. 


Steel Name Stamps, 


N. Y. STENCIL WORKS, 87 Nassau St., N. ¥.- 


WANTED — FOR MONCLOVA, STATE 


of Coahuila, Mexico, a man who knows how to make 
Star Candles, without the use of Sulphuric Acid, capa- 
ble to put up and put in running order the necessary 
apparatus, superintend the manufacturi ng process, and 
teach same to the parties interested. <A: BY, and state 
GOL: &CO.,. * 


terms to DFRANK, FRA 
@ month and expenses, tosell our 


San Antonio, Texas. 
WE CIGAR To DEALERS, Samples FREE. 


Send 3c. stampto insure answer. 
8. FOSTER & CO, Cincinnati, 0. 
EXTRAORDINARY, 
WONDERFUL, 
AND VALUABLE |e 
cireularasent: free. Ad ross 
MEDICAL WORK. |PBuitnch Strest- Boston” 


BRADFORD MILL CO, 


Successors to Jas. Bradford a Co, 
MANUFACTURERS OF 


French Bubr Millstones, 
Portable Corn & Flour Mills, 
Smut Machines, etc. 
Also, dealersin Bolting Cloths and 

\ General Mill Furnishing. 

\a\) Office & Factory,158W. 2d St, 
CINCINNATI, 0. 

J.R.Stewart,Pres, W.R.Dunlap, Sec. 


OP PRICE-LISTS SENT ON APPLICATION. 


Want SALESMEN on a regular salary or 


‘With engravings; price, $1. 
Contains, also, fifty origmal 
prescriptions for prevailing 
diseases, each worth ten 
times the price of the book. 
Gold Medal has been award- 
ed the author. Descriptive 


= 


“IN ALL THINGS, BUT PROVERBIALLY IN MECHANISM, 
THE SUPREME EXCELLENCEIS SIMPLICITY.”—J as. Watt. 


The Old Reliable Heald & Sisco Pump 


Carries off the honors at the CENTEN- 
NIAL. The award of the Judges is 
based on its ‘SIMPLICITY, com- 
pactness. and perfection of 
WORKMANSHIP.’?’ 


No higher praise could be given, but no award what- 
ever was necessary to strengthen the confidence of 
thousands already using them. Whenever subjected to 
severe practical tests, they have always proved their 
superiority over other centrifugal pumps, and always 
will, as it is abeolut ely impossible to devise a pump 
which can excel it for_ simplicity, tremendous ca- 
pacity, and cheapness. Capacity of Pumps from one 

undred Ballons to thirty-five thousand gallons per min- 
ute. For Paper Makers, Tanners, Contractors ; for irriga- 
tion, or for any purpose where a large quantity of water 
orother fluidis to be raised, the Heald & Sisco Pump 
stands without a rival. More than three hundred paper 
makers use them. More than three hundred tanners use 
them. They are used in everyState of the Union, andin 
nearly every countryin the world. Pumps alone, and 
Pumps and Engines combined, adapted to nearly every 
kind of work, on hand and built atshort notice. 

First premiums awarded at New Orleans in 1871, in 
Cincinnati in 1872, and an award for Special Merit at 
the American Institute in 1872. Send for illustrated 
pamphlet of 78 
references. Addre 

HEALD, 


es, with 18 pages of certificates and 
SS 
SISCO & CO., Baldwinsville, N. Y. 


ARNES’ FOOT POWER MA- 
CHINERY. 
Different machines with which 
Builders, Cabinet Makers, 
Wagon Makers, and Jobbers 
in miscellaneous work can 
: compete as to QUALITY AND 
\) PRICE with steam power manufac- 
turing; also Amateurs’ supplies, saw 
) blades, fancy woods and designs. 
\ Say where you read this, and send 
\ for catalogue and prices. 


Lathes, Planers, Shapers, Drills, 


Gear & Bolt Cutters, &c.E.GOULD,Newark,N.J. 


Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & GHTMAN, 23 Cornhill, Boston, Mass. 


BIG P A to sell our RUBBER PRINTING STAMPS. | 
Terms free. TAYLOR & Co.,Cleveland,O. 


PATENT FOR FRUIT DRIER FOR SALE. | 
15 years’ unexpired State Rights for $1,000. There is | 


-.Town and County 


money init. For descriptive circulars, etc., address 
FAULKNER, (Patentee), Stamford, Conn. 


© 1877 SCIENTIFIC AMERICAN, INC 


W.F & JOHN BARNES, 
Rockford, Winnebago Co., Ill. 


THE DRIVEN WELL. 


priv Heges for making Driven 
Wells and_ selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 


WM. D. ANDREWS & BRO., 
NEW YORK. 


MPORTANT FOR ALL CORPORATIONS AND 
MANE’S CONCERNS.— Ruerk's Watch- 

man’s Time Detector. capable ofaccurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E-BUERK,P.0O. Box979, Boston, Wass 

N.B.—The suit against Imhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. Proceedin, 
have been commenced againsi Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court. Persons using 
clocks infringing on my patent, will be dealt wit! 
according to law. 


14 


Scientific American. 


[JuLy 7, 187%. 


Advertisements, 


{Inside Page, each insertion - - -'75 ceuts a line. 

Back Page, each insertion - = - $1.00 a line. 

Pagravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in next issue. 


ESTABLISHED 1844. 


JOSEPH C. TODD, 


(Formerly of Todd & Rafferty), ENGINEER and MAOHIN- 
Ist. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. Also ‘Agent for 
the celebrated and improved Rawson & Rittinger Hoist- 
ing Engine, I will furnish specifications and estimates for 
all kinds of machinery. Send for descriptive circular 
and price. Address 


J.C. TODD, 
10 Barclay St.. New York, or Paterson, N. J. 


‘Tron Mills and Foundries 


Can save hundreds of dollars every month by even and 
exact motion of their machinery, which can be attained 
only by using the Allen Governor. This Governor is 
simple in construction, not liable to get out of order, 
per mits the speed of the engine to be changed at will, is 
neat in appearance, noiseless, very durable, saves the 
engineer’s time, saves fuel, and is at once the most 
powerful and most sensitive governor ever made. 
Largest Rolling-Mill in the Country. 

PENNSYLVANIA STEEL CO., PHILA., PA., Feb. 27, 1875. 

S. B. ALLEN :—We are using one of your 8-inch Govern- 
ors on our Rolling-Mill Engine, which has a 40-inch 
cylinder, stroke inches, running 65 revolutions 
minute. Previousto using your Governor we had the 
greatest difficulty in regulating the speed. Your Gov- 
ernor has entirely remedied that evil, and gives us en- 
tire satisfaction in every particular. We also run one 
of your 3-inch Governors. By their performance, you 
have not only secured our patronage. but our gratitude 
for supplying a long-felt want. Yours truly. 

ddress L. S. BENT, Supt. 


GERARD B. ALLEN & CO., St. Louis. 
FRASER & CHALMERS, Chicago 

NEW ORLEANS MACHINERY DEPOT, New Orleans. 
PACIFIC IRON WORKS, San Francisco. 

FILER, 3TOWELU & CO., Milwaukee, Wis , or 
THE ALLEN GOVERNOR CO., Boston. 


MillStones and Corn Mills. 


We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. send for 


catalogue. : 
J.T. NOYE & SON, Buffalo, N. Y. 


OOT POWER TENONING MACHINES FOR SALB 
By S.C. HILLS, 78 Chambers St., New York. 


HARTFORD 


STEAM BOILER 
Inspection & Insurance 


COMPANY. 


W. B. FRAWKLIE, V. Pres’, J. Ml. ALLEW, Pres’t. 
1. B. PIERO, S6e’¥ 


Wright’s Pat. Bucket 
Plungers are the best. 
VALLEY MacuHIneE Co. 
Easthampton, Mass. 
GUILD & GARRISON, 
34 to 44 First St., 
Williamsburgh, N. Y., 
Manufacturers of 


‘9M STEAM PUMPS 


for all purposes. 


EAGLE FOOT LATHES, 


Improvement in style. Reduction in 
rices April 20th. Small Engine Lathes, 
lide Rests, Teols. etc. Also Scroll and 

Circular Saw Attachments, Hand Plan- 

ers, etc. Send for Catalogue of outfits 

for Amateurs or Artisans. 
WM. L. CHASE & CO., 


95 & 97 Liberty St., New York. 


CUTTING OUT KEYWAYS. By Josoua 


Rost. An excellent practical description of the several 
methods employed, with 11 illustrations. The qualities 


of the various drills; square files and safe-edges,rough- | 
able paper; showing the Origin of Coal. 


ing out,etc. The best tools described and illustrated. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT NO. 
79. Price 10cents. To be had at this office and of all 
newsdealers. 


[ESTABLISHED 1846.] 


Mum & CO's Patent Offices. 


The Oldest Agency for soliciting Patents in the 
United States. 


THIRTY YEARS’ EXPERIENCE. 


MORE PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corpsofthe most ex- 
Pperienced men as examiners, specification writers, and 
draughbtsmen, that can be found, many of whom have 
been selected from the ranks of the Patent Office. 


SIXTY THOUSAND inventors haveavailedthem- 
selves of Munn & Co.’s services in examining their in- 
ventions and procuring their patents. 

MUNN & CO.,in connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
inthe Patent Office, paying the Government fees, and 
watch each case, step by step, while pending beforethe 
examiner. This is done through their branch Office, cor- 
ner F and 7th Sts., Washington. They also prepare and 
file caveats, procure design patents, trade marks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, in fact, attend to 
every branch of patent business, both in this and infor- 
eign countries. 

A special notice is made in the SCIENTIFIC AMER- 
ICAN of all inventions patented through this agency, 
with the name and residence of the patentee. Patents 
are often sold, in part or whole, to persons attracted to 
the invention by such notice. 

Patents obtained in Canada, England, France, Belgium, 
Germany, Russia. Prussia, Svain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for vamvhlet vertaining specially to toreign pat- 
ents, which states the cost, time granted, and the re- 
quirements for each country. 


Copies of Patents. 
Persons desiring any patent issued from1836 to Novem- 


ber 26, 1867, can be supplied with official copies at rea~ _ 


sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867,at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 1886 
will be furnished for $1. 

W hen ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tablesimportant taevery pat- 
entee and mechanic, and is a useful bandbock of refer- 
ence for everybody. Price 25 cents, mailed tree. 


Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y.8 
BRANCH OFFICE—Corner of F and ‘th Streets, 
Washington, D. C, 


| PRESSES. 


im Also Vacuum Pumps, 
Vacuum Pans, an¢ 
Air Compressors. 


NON-COMBUSTIBLE STEAM BOILER AND PIPE 


COVERING 


WITH “AIR SPACE” IMPROVEMENT. 
Saves 10to 20 percent. CHALMERS SPENCE Co. 
Foot E. 9th St. N. Y.; 1202N. 2d St.. St. Louis, Mo. 


THE CHEMISTRY OF GAS MANUFAC- 
TURE, by A. VERNON HARCOURT, F.R.S., one of the 
Metropolitan Gas Referees. An interesting and valu- 
How Coal was 
5 or Coal. Changes in Coal 
by Heat. Oil from Coal. Gases from Coal. Other 
Substances Derived from Coal. Varieties of Coal. 
Coal Tar and its Remarkable Products. Naptha. Benzol. 
Creosote. Anthracene Oil. Pitch Coke. How Aniline 
is Produced Mauve. Anthracene. 
SCIENTIFIC AMERICAN SUPPLEMENT NO. 72, 
hadat this office and of all newsdealers. 


Formed Greatest Depth 


Contained in 
To be 


For showing heat of 
Pyrometers, (ons fot fast Pines 
Boiler Flues, Super-Heated Steam, Oil Stills, &c. 
HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, New York. 


MVS WANV1d 


| 


i 
ye 
Ales 
cage 
eit 
Main 
im) 
iS 
iy 


pik. 


Hand Book ; or, Sawyers Own Book, FREE. 


Who own or use Circular Saw Mills, to send their name and fulladdress, plainly written, on a postal 
card (with the style or saw that they are using), and we will send them Ron's i yratec 


EMERSON, SMITH & CO., Beaver Falls, Pa. 


PRINTING PRESS! 


(e) $ 3 Prints cards, envelopes, etc., equal 
—R\to any press. Larger sizes for large work. 
= |Do your own Brinting and advertising and 
save money. Excellent spare hour amuse- 
ment for old or young. Orit can be made 
money making business anywhere. Send 
8c. stamps for large catalogue to 
KELSEY & CO., Manufacturers, 
Meriden, Conn. 


PATENT 


OLD ROLLED 
SHAFTING. 


The fact that this shafting nas 75 per cent. greater 
strength, a finer finish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most economica] 
Weare also the sole manufacturers of the CELEBRATED 
COLLINS’PAT. COUPLING, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to ONES & LAUGHLINS, 

Try Street, 2d and 3rd Avenues, Pittsburgh, Pa. 
190S. Canal Street, Chicago, Ill., and Milwaukie, Wis. 
¢2> Stocks of this shaftingin store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO. 121 Chambers St., N. Y. 


guaranteed. Write at once to 


Outfit free, Salar: 
TY CO., 309 Broadway, New York. 


EMPIRE NOVEL’ 


$5 
H.W. JOHNS? PATENT. 


Paints, Roofing, Steam_Pipe and’ Boiler Cov- 
erings, Steam Packing, ‘Sheatnings, Fire, Acid, and 
Waterproof Coatings, Cements, etc. Send for Samples, D- 
lustrated Catalogues, Price Lists, etc. 


87 MAIDEN LANE, NEW YORK. 


P.BLAISDELL & Co., 


Worcester, Mass., 


Manufacturers of the Blaisdell Patent Upright JDrills 
and other first-class Machinists’ Tools. 


TEE BE SP 


AND MOST ECONOMICAL 


Boiler Feeder 


FRIEDMANN’S INJECTOR, 


MANUFACTURED BY 


NATHAN & DREYFUS, New York. 
108 Liberty St. 


Send for Circular. 


men and Sawyers 


merson’s New llustrated 


PUNCHING 


Drop Hammers and Dies, aon work- 


ing Metals, &c. ILES & 
PARKER PRESS CO., Middletown, 
onn. 


WOOD & LIGHT 


Machine Co. 
WORCESTER, Mass. 


Manufacture all kinds of 
Iron-Working 
Machinery, 
including many novelties. 
Shafting, Pulleys, &:. 

Send for Circulars. 


PHOSPHOR-BRONZE AND ITS APPLI- 


CATIONS. By ALEXANDER DICK. A series of valua- 
ble tests, showing the superiority of Phosphor-bronze 
over ordinary bronze. Old bronze and new com pared. 
Phosphor-bronze under oft-repeated strains; also its 
adaptability to frictional purposes. Contained in SCIEN- 
TIVIC AMERICAN SUPPLEMENT NO. 79. Price 10 cents. 
To be had at this office and of all newsdealers. 


lila A 


SUPERIOR TO EVERYTHING FOR 


Packing, Board, Cement, Etc 


Imported and for sale by 
McCULLAGH & CO., 49 Beaver St., N. Y. 


TORPEDO VESSELS. By Mr. DONALD- 
SON. A valuable paper, lately read before the United 
Service Institute. Being a full exposition of the Tor- 
pedo-poat system, from the earliest efforts to the present 
ime. Giving dimensions and performances of the 
several sizes built by ‘hornycroft Bros. tor the various 
governments, highly interesting trials of these boats, 
and experiences in war, and a description of the torpe- 
does used. 1 illustration. Contained in SCIENTI¥IC 
AMERICAN SUPPLEMENT No. 79. Price 10 cents. To 
be had at this office and of all newsdealers. 


HOME MADE LIGHTNING RODS. 


A simple, thorough, practical book. By mail, 25 cts. 
e INDUST TAL PUB. CO., 176 Broadway, N. Y. 


PERFECT 


NEWSPAPER FILE 


The Koch Patent File, for preserving newspapers 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 

ce of this paper Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO, 


GUARDIOLA’S 
COFFEE & SUGAR MACHINERY 


Coffee, Malt, Corn, Cocoa, and Grain-= 
Drying Machine. Coffee-Hulling and 
Polishing Machines. Coffee-Washing 
Machine, Helix Sugar Evaporator. 
Messrs. C. ADOLPHE LOW & CO., 42 Cedar 

Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine 

Street, New York, are Mr. Guardiola’s Agents, and they 

will give prompt attention to all orders for any of the 

above machines. 


THE ALKALINE AND BORACIC LAKES 
OF CALIFORNIA. By J. ARTHUR PHILLIPS, F.G.S. 
Anextended description of this region, Mono and Owens 
Lakes, the numerous hot and mineral springs, and the 
volcanic and geological characteristics. Fish, crusta- 
ceans, and other objects of natural history. A descrip- 
tion of borax gathering. An enumeration of the 
Ininerals found, and analysis of water. Contained in. 
SCIENTIFIC AMERICAN SUPPLEMENT No. 79. Price 10 
cents. T9 be had at this office and of all newsdealers. 


ROCK DRILLING MACHINES 


AND 


AIR COMPRESSORS. 


MANUFACTUREDBY BurieicuRockDarit Co. 
SEND FOR PAMPHLET. FITCHBURG MASS. 


HINTS TO YOUNG MACHINE-TEND- 
cee an old Papermaker. Practical Instructions 

r the 
Showing how clean a Dandy; how to make goo 
edges; to keep paper from crushing and worming: to 
stop crimping, together with many other valuable di- 
rections, hints, and suggestions. Contained in ScrEN- 
TIFIO AMERICAN SUPPLEMENT NO. 79. Price 10 cents. 
To be had at this office and of all newsdealers. 


H. SCHLARBAUM, 


_ INVENTORS’ MODEL-MAKER, 
No. 7 Beekman Street, Room 22, N. Y. 


MACHINISTS’ TOOLS. 


NEW AND IMPROVED PATTERNS. 
Send for new iilustrated catalogue. 


Lathes, Planers, Drills, &. 


NEW HAVEN MANUFACTURING CO.,, 
New Haven, Conn. 


SPECTRUM ANALYSIS. By Pror. RED- 
WOOD. A highly interesting lecture, recently deliv ered 
before the Pharmaceutical Society of Great Britain. 
Explaining the propagation of Light, and the ;propertics 
of Ether. Giving lengths of Light-waves, and showing 
the cause of Refraction. The eory of Color, and how 
the Spectrum is accounted for. The characteristic 
Spectra of the several Metals, and the method of Ana- 
lysing by the spectrum. Contained _in SCIENTIFIC 
AMERICAN SUPPLEMENT NO. 79. Price 10cents. To be 
had at this office and of all newsdealers. 


Steel Castings, 


From & to 10,000 Ibs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings re uiring prcat strength. Send for circular and 
rice list to STER STEEL CASTING COMPANY, 
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EMERY WHEELS AND CRINDERS. 
GEO. PLACE, 121 Chambers St., New York Agept. 
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tyand quantity ground 
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cause its great merits were attested 
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